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for smooth processing 
fast extrusion 
quicker cures 
snappier stocks 
brighter colours 


prevention of bloom 


GD ANCHOR CHEMICAL COMPANY LTD — MANCHESTER 11 


London Office : Grand Buildings, Trafalgar Square, W.C.2 
Scottish Agents: J. & G. Hardie & Co. Ltd., 178 Fulton Street, Glasgow, W.3 
American Liaison and Service Branch: British Anchor Chemical Corporation, 366 Madison Avenue, New York 17, N.Y. 
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(Hlustrated below) 
Size 3D BRIDGE - BANBURY 
MIXER, in addition to many 
other new developments, this sila 


high horsepower mixer is | 
equipped with roller bearings 
and the new patented hy- 


EQUIPMENT FOR THE 
PLASTICS INDUSTRY 


contamination. 


(!lustrated above) 
PLASTICS EXTRUDER specially 
designed to automatically 
receive and extrude the 
batch from the BRIDGE- 
BANBURY MIXER under 
ideal fully controlled thermal 
conditions and continuously 
produce strip or rod form 
from BANBURY MIXER 
cycles as low as 2 minutes. 
Such combinations of mach- 
ines have been designed and 
developed for various types 
of plastics and rubber and are 
the result of a vast back- 
— of experience and 


actory performance _ in 
modern methods of manu- i 
facture. = 


acclaimed as the ultimate 
in production efficiency. 


DAVID BRIDGE & COMPANY LIMITED cfstucton, rocupate, Lancasnire 


BRIDGE « equipment. 


Telephone: Castleton Rochdale 57216 ; Telegrams: Codpling Phone Castleton, Lancs. a 
London Office: Broughton House, 6, 7, 8, Sackville Street, Piccadilly, W.| 
Telephone: Regent 7480 ; Telegrams and Cables: Ederaceo, Piccy, London ae 
In continuous technical association with FARREL-BIRMINGHAM CO. INC., U.S.A. for over 40 years ii 
on the BANBURY MIXER and special machines . 
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HIGH-SPEED 
MOTORWAYS 


CALL FOR PASSENGER TYRES 
OF LOW HEAT BUILD-UP 


The production of passenger tyres to sustain high speeds over long periods is 
engaging the attention of tyre manufacturers using synthetic rubber. 


Attention is called to MAGECOL Beaded Black which is of the right particle 
size to ensure more strength, greater resilience and flexing and increased thermal 
conductivity to combat heat build-up. 


In carcass and sidewall stocks, MAGECOL 888 Beads are easy to process, 100° ,, 
clean and grit free, and supplied in clean bags. Being thoroughly controlled 
during manufacture their properties are sustained and completely reliable. 


(Man dfactured by Col anbian-General Blacks Ltd.) 


For full details, prices, etc., please contact 


COLUMBIAN INTERNATIONAL 


(GREAT BRITAIN) LIMITED 
116 CANNON STREET, LONDON, E.C.4. Telephone: MANsion House 5277-9 Telegrams: Noirceur, London 
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Hey there, Mr Pennysaver! 


Mr. Pennysaver isa familiar figure in the business 
world. He is the man who is always trying to find 
cheaper basic materials, because he knows that 
these mean lower production costs and hence 
bigger profits right down the line. 

The danger is, that by shopping in the bargain 
basement, he may lose out on quality. 

But if it’s P.V.C. compounds and sheeting Mr. 
Pennysaver is looking for, he can avoid this danger 


Phoenix Rubber Co Ltd, Slough, Buckinghamshire. Telephone: Slough 22307/9 


quite simply—he can come to see us at Phoenix. 

Here Mr. Pennysaver will find whatever he 
wants—P.V.C. compounds, sheeting and tapes of 
all kinds for all purposes. What is even more to his 
liking, he will be getting top quality materials 
while paying the lowest price. 

So welcome to Phoenix, Mr. Pennysaver: 
welcome all who, like him, are interested in 
cutting costs without cutting quality. 


P.V.C. COMPOUNDS 
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unequalled 
production 


FAWCETT DAvIS-STANDARD 
EXTRUDERS 


AND RUBBER 


WITH 
THERMATIC 


PLASTICS 


FOR 


for insulation and 
sheathing of wire 
and cable, and 
the production of 
tube, sheet, film, 
rods and sections. 


Manufactured under licence by 
Fawcett Preston & Co, Lad, 
the range of Davis-S 
Thermatic Extrudess prowdes 
high-speed extrusion with 
maximum operating 

efficiency. Outstanding 
design features include 
Therma-Fin patented 
heater-cooler units with 
individual control, non- 
pulsating stock screw rotation 
from heavy duty, silent, helical 
reduction drive, steet Barrel 
with Xaloy liner. Made in 
sizes 24", 3)", 44°, 


COMPLETE ANCILLARY EQUIPMENT AVAILABLE, INCLUDES CATERPILLARS, AUTOMATIC TAKE-UPS AND PAY-OFFS. 


ALSO AVAILABLE 
INTENSIVE MIXERS AND MILLS 


M Metal Industries Group 


Please quote ref. no. 176/C in your enquiries 


Fawcett Preston and Company Limited, 
BROMBOROUGH, CHESHIRE. 


Telephone: Rock Ferry 618! 
Branch Offices: London and Birmingham 
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for 

LOWER MIXING TEMPERATURES 
FASTER PROCESSING 

LOWER EXTRUSION TEMPERATURE 
LESS SCORCHING 


MANOSPERSE ‘A’ 


The outstanding processing aid 
for hard non-black mixes. 


MANOSPERSE ‘L’ 


For dispersion and processing 
problems in tough black stocks, 


MANOSPERSE ‘T’ 


Ideal for transparent or light 
coloured compounds. 


HARDMAN & HOLDEN LIMITED 


Manox House, Miles Platting, Manchester, 10 
Tel: COLIyhurst 1551 (10 lines) 
Telegrams: ‘Oxide’ Manchester 
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ASSOCIATED COMPANIES 


JOSEPH ANDERSON 
& SONS LTD. 
* 
IRKDALE INDUSTRIES 


LTD. 


STANDARD MESH SIZES 
18's 20's 24's 30's 


...and the B.R.R. group have the answers. For 


over 80 years we have been solving problems of grinding 


for many well-known manufacturers whose product: 

are household words. A wealth of knowledge and 
experience is therefore available to you. New laboratories 
with the very latest equipment back our technical 


service which is at your disposal. 


All enquiries welcomed by : 


BRITISH RECOVERED RUBBER AND 
CHEMICAL COMPANY LIMITED 


ASHTON NEW ROAD CLAYTON MANCHESTER I! 
Telephone: EASt 0865 Telegrams: ‘Reclaimed’ Manchester 
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OSWALD DUNCAN LTD 


COTTON AND SYNTHETIC YARNS 
AND CLOTHS 


FOR INDUSTRIAL PURPOSES 


Tyre Fabrics Belt Ducks 


MAYFIELD MILL: ROCHDALE 


Telegraphic Address Telephone 
OSWALDUN ROCHDALE © ROCHDALE 4022! 


HALSTEADS ENGINEERS (LEYLAND) LTD. 
LEYLAND, LANCASHIRE 


The machine illustrated is our 
‘Mahon’ 134" rubber extruder with 
enclosed motor drive and three speed 
gear-box. — Ref. No. R.E.1000 


@ COMPACT AND: ROBUST 

@ FLOOR SPACE ONLY 20” x 18” 

@ SCREW & LINER EASILY REMOVABLE 
@ OVERSIZE THRUST BEARING 


@ HIGH QUALITY MATERIALS 
& WORKMANSHIP 


Can be supplied with either tangential feed as 
shown or our improved roller feed 


VERY ATTRACTIVE PRICE 


Other sizes up to 34” dia. screw 


| 


HALSTEADS ENGINEERS (LEYLAND) LTD. LEYLAND, LANCS — PHONE: LEYLAND 21529 


: 
| 
an 
| 
j 
. 
4 
ai 4 
| 
i 
- 
pe 
if 
i 
a 
} 
| 
; 
Pe ‘ 4 
ate | 
| 


Supplement to Rubber Journal and International Plastics. January 28 196] 


RECLAIMED RUBBER 


ALKALI—NEUTRAL—HEATER 
SPECIAL PLANT FOR RECLAIMING 
SYNTHETICS ON CONSIGNED BASIS 
AQUEOUS DISPERSION RECLAIMS 


Established In 190i 


FIBRE STOCKS AND COMPOUNDS 
VULCANISED BITUMEN FOR CABLES 
MIRTEX MINERAL RUBBERS 


NORTHWESTERN RUBBER CO. LTD. 


Telephone : Bootle 2064 and 2065 LITH iz RLAN D, LI VERPOOL 21 Telegrams : Rubric, Phone, Liverpoo! 


Agents for LONDON SOUTH WALES AND WEST OF ENGLAND: WILFRID SMITH LTD. I6 PHILPOT LANE LONDON, E.C.3 


TEXTILES tre 
RUBBER ano PLASTICS 


Reinforcing 
Fabrics for 


RIE HOSE 
TYRES 

SHEETING 
FOOTWEAR 
PACKINGS 
VEE ROPES 


RAYON 
PRESTON TYRE FABRIC MFG. CO. LTD. & 


HIGHER WALTON, PRESTON Telephone: PRESTON 8525! (4 lines) 
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OF ALL FABRICS FOR THE WATERPROOF GARMENT INDUSTRY 


| ‘‘ RQUACHECK | Interlinings for the Rainproof Trade. 
Proofed Piece Goods. 
Specialists in Proofing for Bags. 


CUT TAPES & NON CONS 
( biased and straight) 


Proofing for Ground Sheets, Motor Hoods, Covers for Lorries and Stores, etc. 


ALFRED 0. FERGUSON & CO. LTD. 


WINDSOR MILL, HOLLINWOOD, OLDHAM 


Telephone: Failsworth 2206 London: Bush House, Bush Lane, E.C.4 
Telegrams: Nonporous Hollinwood Oldham Telephone: Mansion House 078! 


Gummi und 


Stdrkestrasse 15 Hanover Asbest 
Plastische Massen 


SPECIALIST PERIODICAL OF THE RUBBER 
ASBESTOS AND SYNTHETICS INDUSTRIES 


Is read by all important plants in more 
than fifty countries and is the Advertising 
Medium of all firms interested 

in Import and Export trade. 


Send for specimen copy and 
advertisement rates. 


Annual Subscription costs DM 33,60 
inclusive of postage. 


Machinery for the manufacture of V belting 
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ZING STEARATE « « « Top quality 
ZING STEARATE =» = « « Low price 


FOR ZINC STEARATE & OTHER RUBBER 
COMPOUNDING INGREDIENTS CONTACT 


WILFRID SMITH LIMITED 


16, PHILPOT LANE, LONDON, E.C.3 


Telephone: MANsion House 2064—8 Telegrams: Accollyst, Bilgate, London 


YOU CAN RELY 


DERRICK DAVIS PLASTICS LTD 


HEAD OFFICE & WORKS — ORKNEY WORKS 
ORKNEY ST., LONDON, S.W.1! 


MAC 8666 - 8882 


BUYERS AND SUPPLIERS OF ALL GRADES OF PVC SCRAP 
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In hospitals, shops, hotels, public buildings, homes, wherever there 

is a need for durability and hygiene INTOL is being applied to flooring. 
Flooring with INTOL resists abrasion, is resilient, absorbs noise and is warm 
and comfortable to live with. Flooring with INTOL can be coloured to match 
decorative schemes, is easily cleaned and has good non-slip properties. 
Rubber flooring with INTOL is a wise specification. Contact 

I.S.R.’s Technical Service for full details and advice on INTOL SB Rubber. 


INTOL Synthetic Rubber 


The International Synthetic Rubber Company Ltd. 
Southampton - Telephone: Blackfield 3141 - Cables: INTOL HYTHE 
London - Telephone: Langham 0711 - Cables: INTOLRUB LONDON 
Manchester - Telephone: Pyramid 1241 - Cables: INTOL MANCHESTER 
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ALL SIZES CONSTANT OR VARIABLE PITCH 


SCREWS, BARRELS and LINERS for PLASTIC EXTRUDERS 


Also manufacturers of 


SPIRAL MARKING MACHINES 


‘ FOR PLASTIC CABLE INDENTIFICATION 

BUNCHING and TWINNING MACHINES PAPER LAPPING MACHINES, STRANDING MACHINES 
Bs UP TO 24” DIAMETER BOBBINS PAY OFF and TAKE UP STANDS, ETC. 
4 JOHN DOC KER & co. (ENGINEERS ) LTD. Cromwell Works, pe ecacg Trading Estate, 


Tel: Feltham 634! Grams: Docrebuilt, Feltham Cables: Docrebuilt, London 
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Rely time-proven NEOPRENE 
make better product 


There's a type to suit your exact requirements 


DRY NEOPRENE 


Type ac... Especially developed for quick-setting 
adhesive cements. 


TYPE ao... For quick-setting adhesive cements. 
Its outstanding characteristics are lighter original colour, 
little colour change at moderately elevated temperatures 
and excellent viscosity stability of the neoprene and its 
solutions. 


...A semifluid elastomer... makes possible 
very high-solids cements for adhesive and coating 
applications. It also is a non-volatile, non-extractable 
plasticizer for neoprene and other elastomers. 


TYPE GN...A general-purpose type... widely used 
and interchangeable with Type W in most applications. 


TYPE GN-A .. . Contains a stabilizer that results in 
improved storage stability over Type GN. 


TYPE GRT... Recommended for compounds requiring 
improved tack retention and maximum resistance to 
crystallization. Preferred neoprene for friction stocks. 


TYPE KNR ... Especially developed for high-solids 
cements, putties and doughs. 


TYPE s... Especially developed for crepe soles. 


TvVPE w... A-general-purpose type developed to have 
better storage stability than Type GN ... also better 
resistance to heat and compression set. 


TYPE wB Possesses exceptional processing 
characteristics; its compounds are very smooth in 
appearance, fast extruding and cool running. Vulcanizates 
are equal to — if not better than — other W types in 
resistance to heat, ozone, oil and compression set, but 
are lower in tensile strength, elongation and tear resistance. 


‘TYPE WHvV ... For low-cost compounds when loaded 
with substantial amounts of oil and filler. It is a high- 
viscosity Type W ... also used as a stiffening agent in 
processing other neoprenes. 


TVPE wrt... For use wherever the properties of Type 
W are desired plus maximum resistance to crystallization. 


TYPE wx... For use wherever the properties of Type W 
are desired plus intermediate resistance to crystallization. 


NEOPRENE LATEX 


Type 400 (Solids 50%)— The latex of a resilient, high 
modulus polymer having over twice the heat resistance, 
three times the tear strength and fifteen times the ozone 
resistance of neoprenes from other latices. It gives high 
strength and excellent ageing to paper containing it. Type 
571 (Solids 50%) — General-purpose type for most appli- 
cations. Type 572 (Solids 50%) — Fast-setting, high wet 
strength type for adhesives. Type 601A (Solids 59%)—A 
concentrated form of Type 842A for dipped and coated 
goods and for foam. Improved resistance to crystallization. 
Type 635 (Solids 58%)—Designed for films of high strength 
and elongation immediately upon latex gelation. Type 650 
(Solids 60%)—A concentrated form of Type 750, used 
where a high-solids, 'ow modulus general-purpose neo- 
prene latex is desired. Type 673 (Solids 58%)—Designed for 
adhesive applications. It produces adhesives with fast bond 
strength development, exceptional strength at elevated 
temperatures and outstanding retention of cohesive strength 
when compounded with tackifying resins. Type 735 (Solids 
34%)—A sol type latex. Specially suited for papermaking. 
Used with other latices to improve wet gel strength and 
extensibility. Type 736 (Solids 34.5%)—A more stable form 
of Type 735 for use in papermaking. Type 750 (Solids 50%)— 
General-purpose latex with films much like those of natural 
rubber in crystallization resistance, softness and pliability, 
while retaining the superior properties of neoprene. Type 
842A (Solids 50%)—General-purpose, fast-curing type. 
Recommended for dipping, saturation, and as a binder for 
fibres. Type 950 (Solids 50%)—A cationic latex whose com- 
pounds are stable in range of pH2-12. For treatment of 
fibrous materials and modifier for portland cement. 


Neoprene resists: GREASE 
OXIDATION CHEMICALS 
HEAT AGEING 
SUNLIGHT ABRASION 
OZONE FLAME 

OILS FLEX CRACKING 


*Hypalon and Viton are both Du Pont registered trade marks 


UND NEOPRENE-HYPALON-VITON 


HED 


DU PONT COMPANY (UNITED KINGDOM) LTD. 76 JERMYN STREET, LONDON, SW1 
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NOTES of 


Resin Cure 


N this issue we publish in full a report on important 

work that has been carried out on the assessment 
of resin cure. This has been done by a sub-committee 
of the Joint Services Research and Development Com- 
mittee and R7#/P is the first polymer journal to present 
this report. Although the primary object of the in- 
vestigation—the development of an inspection test to 
determine the degree of cure—has not yet been 
achieved, a great deal of ground has been cleared and 
much useful knowledge gained. For instance, in- 
formation has been collected on the workshop require- 
ments necessary for the consistent production of good 
mouldings and on the best techniques for contact 
moulding. From this aspect alone the report will be 
extremely valuable to all concerned with reinforced 
plastics technology. 


Falling Rubber 


FTER the recent slight rise, the market price of 

natural is edging downwards again. This week the 
London price of spot rubber fell below 2s. a Ib. for 
the first time since December 1958. At this level 
the price is only 14d. above that of the 1500 grades 
of SBR, and it seems that it can hardly fall much 
further without a swing by some consumers from syn- 
thetic to natural. In the next few months the seasonal 
decline in production will have an effect on the market, 
but this will probably be counteracted by the rubber 
surplus which is still building up—unless there is a 
squeeze and the rubber is kept off the market, as 
happened in the first half of last year. 


Prospects 


VEN if there is no recovery in the natural price 

during 1961, the effect on the profits of the larger 
plantation will not be as bad as might be imagined. 
Mergers that have taken place over the last two years 
have considerably strengthened the plantation in- 
dustry, and this week comes news of yet another big 
amalgamation. As reported elsewhere, the boards of 
Edinburgh Rubber Estates, Shelford Rubber Estate, 
Sogomana Rubber Estate and Trolak Estates have 
agreed to merge into a company called the Sogomana 
Group. This will be associated with Golden Hope 
through a share exchange offer. Mergers of this kind 
not only increase operational efficiency, but the larger 
units will attract investors who would not otherwise 
consider this section of the market. 


the WEEK 


The effect of the low price of natural on profits will 
be partly offset by reduced production costs, since a 
number of factors, such as cess and wages, are tied 
to the price. Also, many of the Malayan companies, 
with large areas of young high-yielding rubber, are 
expected to increase their outputs in 1961. One 
authority has estimated that a 10°,, crop expansion, 
coupled with the reduced production costs referred to, 
would cancel out the loss in sales revenue due to the 
lower price. 

If the 1961 prospects are uncertain, however, long- 
term prospects are bright. As the young high-yielding 
stock matures, replacing old low-yielding trees, the 
cost of production per Ib. will fall. The replanting 
programme in Malaya is being stepped up and the 
Natural Rubber Bureau estimates that by 1970 
Malaya’s production will be 1.2m. tons. This should 
be all pedigree low-cost rubber—planted for hard, 
competitive selling. 


Enforcing the Rules 


S reported elsewhere in this issue, the British 
Cellular Rubber and Plastics Manufacturers’ 
Association, in a praiseworthy attempt to guarantee the 
quality of their product, have prepared a specification 
designed to prevent the use of unsatisfactory material 
in seat cushions for furniture. A British Standard 
specification is being prepared which will cover foam 
cushioning for transport, but the foam manufacturers 
felt that more urgent action was required to put poly- 
ether foams on a firm foundation in the furniture 
industry. 

While this specification is undoubtedly a step in the 
right direction, and at least indicates that the manu- 
facturers have agreed on a minimum standard for these 
products, the main difficulty will be in ensuring that 
the symbol designed to mark foams meeting the 
required conditions is not used by accident or design 
on materials of inferior quality or of unsuitable grade. 
It is not possible, for economic reasons, to set up a 
central testing body or to institute an impartial in- 
spection system and the furniture manufacturer will 
still depend on the integrity of the supplier. A further 
safeguard could perhaps be easily incorporated by using 
with the symbol the name of the manufacturer of the 
foam or the converter who cut the ‘ loaf’. This would 
enable any complaints arising from unsatisfactory per- 
formance of the foam to be laid at the right door. 
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NEWS Briefs 


®Colombo — A technical report by 
Soviet experts on a proposed rubber 
tyre and tube factory to be estab- 
lished in Ceylon has now been pre- 
sented to the Ceylon Government. 
The project, estimated to cost 41m. 
rupees, will be undertaken with Soviet 
assistance to the extent of about 29m. 
rupees. The factory will be completed 
in phases spread over two years and 
will eventually produce 600,000 tyres 
and an equal number of tubes 
annually—about three times Ceylon’s 
domestic requirements. It will be 
situated at Kelaniya, a suburb of 
Colombo. 


S9Iraq — An unnamed Italian concern 
has won a £1m. tender for laying 60 
kilometres (37 miles) of pipeline to 
carry natural gas from the Rumalia 
Oilfields, Southern Iraq, to feed a 
number of units, including a plastics 
plant, to be set up in Basrah. The 
oilfield will supply 60m. cu. ft. of 
natural gas daily. The laying of the 
pipeline will be done before July next 
year. 


@France — France is using more and 
more synthetic rubber, according to 
a survey issued by a French rubber 
trading firm, Safic-Alcan. Total con- 
sumption of rubber in 1960 amounted 
to 215,000 tons — 150,000 tons more 
than in 1959. Of this total, synthetic 
rubber accounted for 88,000 tons 
against 67,000 tons in 1959, while the 
use of natural rubber dropped to 
127,000 tons from 133,000. 


®United States — The president of 
the B. F. Goodrich Co. said in New 
York that the company’s tyre pro- 
duction was running at 6 / above the 
1960 fourth quarter rate and that the 
company planned production in Feb- 
ruary and March at 14/ above that 
rate. He added that the increases were 
for replacement passenger car tyres. 


®Canada — Building Products Ltd. is 
negotiating to acquire a plastics firm 
—the Micro Plastics Division of 
Consolidated Frybrook Industries, 
Ltd. This division carries out mainly 
extrusion work. 


@France — Preduction wiil begin in 
April at The Firestone Tire and 
Rubber Co.’s Bethune plant. This 
will be the company’s sixth tyre plant 
in Europe, but the first in France. 
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IRAQ PIPELINE FOR PLASTICS — FRANCE USES 
MORE SBR—S$4m. CABOT PROJECT—UK PLASTICS 
FOR BUILDING CO.—BETHUNE PRODUCING SOON 


Firestone is also building a polydiene 
plant at Port Jerome, which will be 
completed by autumn this year. It 
is reported that the Bethune plant 
will have the largest initial capacity 
of any of Firestone’s foreign tyre 
plants. 


@Argentina — The Cabot Corp. has 
announced that it is to build a $4m. 
carbon black plant in Argentina. The 
Argentine Government has authorized 
the construction of the plant immedi- 
ately at a site in Campana, 20 miles 
from Buenos Aires. It is expected to 
be in operation by the end of this 
year, and its capacity will be 30m. Ib. 


®Indonesia A Singapore Govern- 
ment trade mission arrived in 
Djakarta on January 23 for negotia- 
tions designed to improve economic 
relations between Indonesia and 
Singapore. 


@United Kingdom — The Universal 
Asbestos Manufacturing Co. Ltd. and 
Thermo Plastics Ltd. have formed a 
jointly owned company called Allied 
Structural Plastics Ltd., with a capital 
of £100,000. A statement from the 
two companies says that ‘ the alliance 
will be able to utilize the complemen- 
tary experience of the two companies 


to provide full resources for the 
design, manufacture and marketing of 
a complete range of plastic goods for 
the building industry.’ 


@lIsrael — The Minister of Commerce 
and Industry said on his return from 
a recent tour of South America that 
agreements had been reached to set 
up a $14m. petrochemical industry in 
Israel. It was reported that the 
Minister had held talks with repre- 
sentatives of four companies, but the 
names of the companies were not dis- 
closed. 


@Japan — Mitsui Chemical Ind. Co. 
is reported to be planning to increase 
PVC production by 1,000 tons a 
month, utilizing the HC! obtained as 
a by-product at its Miike plant. The 
present production rate is 1,800 tons a 
month. The firm is also planning to 
step up production of bisphenol, 
polypropylene glycol and low pressure 
polythene. 


GWest Germany — Continental 
Gummi-Werke AG, one of West 
Germany's leading tyre manufac- 
turers, increased its production by 
14/ during 1960. Exports remained 
unchanged at about 15 / of total pro- 
duction. 


‘I always think these mergers tend to unsettle the workers for the first few 


days’— 521 
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Variety... 


These machines indicate the wide field 
covered by IDDON BROS. LTD.— backed by 
75 years service to the Rubber and Plastics 


Industry throughout the World 


THE CONSULTATION SERVICE OF OUR 
TECHNICAL STAFF IS FREELY AVAILABLE 


B.Z.12. 


with variable speed drive unit. 


Spreading machine 


B.Y.7. Type X.L. Extruding 
Machine. V S motor drive 


B.X.8. 48” sq. 8-daylight 
plate sided Hydraulic Press 
with 36” dia. ram 


through 2-speed gear box, 


roller bed cylinder and 
straight-way diehead for 


rubber extrusion 


B.L.1. 18° x 48" vee belt 
Vulcanizing Press fitted with 


hydraulic stretching gear 


designed to produce belts of 


accurate length. 


B.X.10. Air operated hose 
building and wrapping machine 


with reversible four-speed 


drive unit. 


LEYLAND, LANCS 


Taya 
IN Tel. Leyland 21258 Telegrams: iddon, Leyland, Eng. 


U.S. and Canadian Technical Sales and Service: 


The John Williams Machinery Ltd. 


5 
Rg p 0 T H E f Ss L | M | T E D P.O. Box 163, Islington, Ontario, Canada. 


Phone: B.E. 9-0771. Cables: Machinery, Toronto 


London Representative: Mr. J. SUMMERS, Room 1|6, 4th Floor, Abford House, Victoria, London, $.W.1!. (Tel: ViCtoria 1488) 
MANUFACTURERS OF MIXING MILLS, PRESSES, CALENDERS AND AN EXTENSIVE RANGE OF MACHINES FOR RUBBER AND PLASTICS INDUSTRIES 
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Polyether Foam Specification 
BCRPMA SYMBOL FOR FOAM SEAT CUSHIONS 


HE Plastic Foam Section of 

the British Cellular Rubber and 
Plastics Manufacturers Association 
(‘BCRPMA) has devised a symbol 
with which its members may mark 
polyether foam which is known to be 
suitable for seat cushions, as distinct 
from backs, arms and other uses. 


It is not possible to gauge the 
ultimate performance of polyether 
foam simply by feel or appearance; 
this requires elaborate testing equip- 
ment not normally available to any 
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Py 
but the largest users. The British 
manufacturers of these foams have 
become concerned about the use of 
unsuitable grades or substandard 
qualities of foam for seat cushions in 
furniture—the most arduous task 
for foam cushioning. The symbol has 
been developed to help to cope with 
this situation. 
A specification has been written 
laying down a minimum standard for 
foam considered to be fit for cushion- 
ing and the manufacturers will stamp 
the symbol on foams which meet the 
standard. It is proposed to supply 
stamps to approved converters, so 
that they in turn can mark cushions 
which they cut to size and supply to 
the furniture manufacturers. The 
tests in the specification are of two 
kinds, In one kind certain physical 
properties are defined and_ test 


Microcell to Market 
Emerson Resins 


An agreement has been reached 
between Microcell and the US com- 
pany, Emerson and Cuming, for the 
UK sale and distribution of Emer- 
son's range of plastics designed speci- 
fically for the electronic industry. It 
is said that Microcell may eventually 
produce the resins, which are mostly 
epoxys, under licence in the UK. 

The range of plastics includes 
Eccosorb energy absorbing materials, 
Eccofoam plastic and ceramic foams 
with known dielectric constants — 
both epoxys — and Stycast, a range 
of cross-linked polystyrene casting 
resins. 


methods described but no minimum 
requirements are laid down. These 
are properties which are associated 
with the softness, feel and comfort 
of the foam, which, it is felt, the fur- 
niture manufacturer must be allowed 
to specify according to their own 
requirements. The other tests are 
designed to measure the ability of 
foam to retain its comfort charac- 
teristics under all reasonable condi- 
tions of service and for these stringent 
minimum requirements are specified. 

BCRPMA hope by this means to 
safeguard the interests of the uphol- 
sterers, who will have a reliable means 
of identifying foams fit for seating, to 
maintain the good name of the 
material itself and the interests of 
the public at large. 


NEW GRADES OF SHELL 
POLYPROPYLENE 


Shell Chemical Co. has revised 
and extended its range of ‘ Carlona’ 
polypropylenes for the extrusion and 
injection moulding fields. 

There are now four grades cover- 
ing the average melt index range 
from 0.5 to 4.5, two being recom- 
mended primarily for extrusion and 
two for injection moulding. 

In future the company’s polypropy- 
lene will be known as ‘ Carlona P’ 
and the four grades are ‘ Carlona P’ 
DE 61, FE 61, HM 61, and KM 61. 
The melt index is represented in code 
form by the first letter. 

The second letter of the coding 
system indicates suggested end use 
E extrusion; M = _ injection 
moulding) and the final two-figure 
reference is a manufacturing/ 
formulating one and gives an approxi- 
mate indication of the level of 
stability. 


Dunlop in N igeria 


£4m. PROJECT TO YIELD 


HE first crop of high grade rubber 

from the t4m. Dunlop Nigerian 
plantations project is expected later 
this year and will be processed at a 
central factory now being built. 

Clearing and planting the 21,000 
acres of virgin forest 30 miles north 
of Calabar began in mid-1956 and, 
by the end of 1960, 12,250 acres of 
jungle had been cleared, of which 
over 11,000 acres had been planted 
with rubber. 

When the plantations reach 
maturity, an annual rubber yield of 
10,000 tons is anticipated. This is 
based, the company says, on the con- 
servative estimate of half a ton for 
each of the 20,000 planted acres. 

The project includes a large build- 
ing and construction programme. 
Dunlop Nigerian Plantations Ltd.'s 
own Construction Department is 
building roads, bridges, living 
quarters, a hospital, offices, the central 
factory and workshops, etc. 


Homes for 8,000 

Eventually some 8,000 Nigerians 
will be housed on four estates in eight 
separate villages, three of which are 
now nearing completion. Each village 
will be self-contained and will include 
a general store, medical dispensary, 
village hall and market place. There 
will also be central sports grounds. 

Nigerians are being trained in the 
techniques of bud-grafting and other 
specialized estate work, and as the 


FIRST RUBBER SHORTLY 


trees become mature they will be 
trained in the art of tapping. 

Administration construction 
staff are at present housed in tempor- 
ary quarters, but a new and permanent 
headquarters site is now being built 
inside the estates boundary. 

Dunlop Nigerian Plantations Ltd. 
was incorporated in 1955, following 
selection of the site the previous year 
by a Dunlop survey party sent to West 
Africa from the UK. Negotiations 
to lease the 21,000 acres were com- 
pleted in 1955, when a Dunlop 
working party undertook an extensive 
survey of the site. 


Turner and Newall Bid 
for BIP 


Turner and Newall is making a 
cash and share exchange offer for the 
Ordinary capital of British Industrial 
Plastics. The offer is worth some 
£19m. 

The terms are one £1 Ordinary 
share of Turner and Newall plus 28s. 
cash for every sever’ 2s. Ordinary in 
BIP. The offer is subject to approval 
by the BIP board. 

Approaches for a merger were re- 
ported by BIP in the middle of 1960. 
A few weeks ago the chairman of 
BIP, C. H. Glassey, said that his firm 
preferred independence * unless some 
considerable commercial and techni- 
cal advantages would be derived from 
a merger.’ 
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HE unique combination of pro- 

perties of butyl rubber is too well 
known to need further discussion and 
recent statistics indicate its increasing 
use throughout the world. In addition 
to studying the technology of com- 
pounding and processing butyl 
rubber, Esso Research and Engineer- 
ing Company have also been con- 
sidering ways of increasing the 
cross-link density of butyl vulcani- 
zates by modifying the basic polymer 
and this work resulted in 1958 in 
samples of chlorinated butyl polymer, 
originally designated MD-551, being 
made available to the US rubber 
companies for evaluation. 

Chlorination increases the rate of 
cure of butyl rubber by producing a 
more active site for vulcanization. 
There is only approximately one 
chlorine atom per double bond site, 
so theoretically the cross-link density 
of chlorobutyl should be similar to 
that of normal butyl rubber. How- 
ever, small increases in cross-link 
density of chlorobutyl have been 
observed due to the more efficient 
use of cross-linking sites and the 
reduction or elimination of the rever- 
sion reaction common to sulphur 
cross-linking mechanisms. 

The additional process required in 
chlorinating the butyl rubber natur- 
ally increases the cost of the finished 
product but since this increase will 
be in the order of 25 / the resulting 
polymer can still be regarded as 
belonging to the general purpose 
class. The resulting polymer is a 
light amber material which is basi- 
cally chlorinated Enjay butyl 267, in 
that it has an unsaturation of 1-2 
mole , a Mooney viscosity of 
525 and a chlorine content of 1.1- 
13/. Added to this are about 
0.2 of 2,6-di-tertiary-b ut y 
methyl phenol as a non-staining anti- 
oxidant and about 0.7°/ of calcium 
stearate as a stabilizer and processing 
aid. Storage life is good and a mini- 
mum of one year can be expected at 
nermal atmospheric temperatures. 
Fillers 

Compounded in chlorobutyl, SAF 
and HAF blacks impart high tensile 
strengths at low loadings and lower 
tensile strengths at high loadings, 
whereas the converse is true of SRF 
and FEF blacks. Channel blacks give 
similar tensile strengths at both high 
and low loadings. Blends of blacks 
can be used to advantage, thus an 

*Esso Petroleum Company Ltd.,Chemicals 
Division 
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Chlorinated Butyl Rubber 


GENERAL PURPOSE ELASTOMER SOON TO BE MARKETED IN UK 


By P. E. C. DAVIES, A.N.C.R.T., 
A.LR.L* 


HAF/FEF blend would give a good 
balance of reinforcement and pro- 
cessibility. 

Silica is a_ particularly useful 
mineral filler giving tensile strengths 
of the order of FEF black plus ex- 
ceptional resistance to wet heat, this 
being superior to that of black filled 
vulcanizates. Hard clays also impart 
high tensile strengths but combina- 
tions of these and process oils can 
severely retard the cure rate. Other 
mineral fillers are generally not re- 
commended as they confer poor 
physical properties. 

Vulcanization Systems 

As might be expected, a greater 
variety of curing systems are avail- 
able for chlorobutyl than for butyl 
rubber. Normal curing systems for 
butyl rubber are of use in chlorobutyl 


as also are materials like zinc oxide 
which will cross-link through the 
chlorine atom. This process, of itself, 
is rather slow, but it results in vul- 
canizates which, being non-toxic, 
odourless and tasteless, are applicable 
for food packaging. 

Perhaps the best all-round system 
is a combination of TMTD and 
MBTS which provides both good cure 
rate and the best heat resistance, 
vulcanizates retaining 50 tensile 
strength and elongation at break after 
16 hours ageing at 300°F. Whilst the 
addition of sulphur to this system 
will markedly increase the cure rate 
and give highest tensile strength and 
modulus values, its presence is too 
detrimental to heat ageing to be of 
any advantage. 

Resin curing systems produce the 
best heat resistance in butyl rubber 
vulcanizates but their effect is not so 
marked in chlorobutyl. They give a 
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fast cure rate but the resulting cross- 
link density is too high for satisfac- 
tory retention of elongation at break 
after heat ageing. Quinoid systems, 
which also confer good heat resis- 
tance to butyl rubber, again are less 
effective in chlorobutyl although, 
being less scorchy, they are easier to 
handle. 

The most recent development in 
vulcanizing chlorobutyl is the use 
of dithiols, most of which have un- 
pleasant odours and would probably 
not be accepted into factory practice. 
A dithiol which does not have such 
an unpleasant smell, probably due to 
its being an ester, is glycol dimer- 
capto acetate and the use of this 
results in vulcanizates which are 
generally odour-free. Cure rates are 
particularly fast using this material 
and a cure of only 15 minutes at 
275°F. will give vulcanizates with 
very low compression set and ozone 
resistance far superior to that of 
quinoid cured butyl rubber. 

Many of the physical properties of 
vulcanizates are more a function of 


ORIGINAL 


AGED I6HR/380°F 
CURE: 30'/307°F 


TENSILE STRENGTH, PS! 


90 CALCINED CLAY 
170 CALCINED CLAY 
90 HARD CHINA CLAY 
130 HARD CHINA CLAY 
90 FINE PARTICLE TALC 
130 FINE PARTICLE TALC 


90 CALCIUM CARBONATE 


Rubber journal and 


filler system than vulcanization 
system and in these cases the effects 
of the vulcanization system can 
hardly be considered characteristic. 
One characteristic, however, which is 
evident and particularly important 
when compounding isobutylene/ 
isoprene copolymers is cure rate and 
the previously described vulcaniza- 
tion systems are compared in Fig. 
3. Considering state of cure as 
measured by the modulus obtained by 
vulcanizates in 15 minutes at 307°F., 
it can be seen that GDMA and resins 
give considerably higher values than 
other vulcanization systems in black 
vulcanizates. Intermediate values are 
given by sulphur and TMTD/ 
MBTS systems and the lowest values 
are given by quinoides and zinc oxide. 


Process Oils 


Although amounts of process oil in 
excess of 10phr severely reduce ozone 
res stance, smaller amounts can be 
used to advantage. As with regular 
butyl rubber it is recommended that 
oils having low iodine numbers and 


170 CALCIUM CARBONATE 
25 HYDRATED SILICA 
50 HYDRATED SILICA 
130 HARD CHINA CLAY 

+ 20 OIL 
130 FINE PARTICLE TALC 
170 CALCIUM CARBONATE 
+ 20 OIL 
50 HYDRATED SILICA 


ELONGATION, 


(1) NO CHANGE 


J 


IN ELONGATION AFTER AGING 


Fig. 2 
Comparison of mineral fillers in chlorobutyl compounds 


International Plastics, January 28 196] 


high viscosity be used. Process oils 
he ving iodine numbers of 3-18 have 
been used in most of the development 
work but this number may be ex- 
tended to 25 before the effects of 
unsaturation become noticeable. 


Antioxidants 


A final paragraph on compounding 
should be devoted to antioxidants. 
Chlorobutyl, unlike butyl rubber, 
appears to benefit from the incor- 
poration of these. Of the materials 
evaluated the following have been 
shown to be of value: 1,2 -methylene- 
bis-(4-methyl-6-t-butyl phenol) (Anti- 
oxidant 2246 supplied by Anchor 
Chemical Co.) N-lauroyl-para-amino 
phenol (Succonox 12 supplied by 
Sumner) and Phenyl-beta-naphthyl- 
amine. 


Processing 

Although chlorobutyl vulcanizates 
show exceptional heat resistance, un- 
vulcanized compounds tend to react 
during high temperature milling pro- 
ducing a scorched stock with the 
evolution of chlorine. To avoid this 
it is necessary to add. magnesium 
oxide which also will improve heat 
ageing, although it must be noted 
that the retarding effect of this 
material is also apparent at curing 
temperatures. Systems which are par- 
ticularly sensitive to magnesium oxide 
content are the TMTD/MBTS and 
GDMaA cures in which not more than 
0.2 / should be used unless excep- 
tional heat ageing is likely to occur. 

With the exception of silica filled 
stocks, chlorobutyl compounds show 
no benefit from being mixed at tem- 
peratures exceeding 290°F. and 
dump temperatures of 260-290°F. are 
generally recommended. A typical 
mixing cycle is as follows: 
magnesium oxide 
stearate) 


0 min. Polymer 
(or magnesium 
antioxidant 

Half fillers + stearic acid 

Remainder of fillers 

Resins 

Oil 

Dump at temperature of less 

than 290 F. 
Curatives should be added on coli mill. 
Chlorobutyl is rather thermoplastic 

and is best extruded under conditions 
more applicable to materials like 

PVC. An extruder with a high com- 

pression ratio is preferable and back 

temperatures should be kept low, 
about 120-140°F. The head and die 
temperatures should be high, up to 
240°F., to give a good surface finish. 
If waste is recirculated through the 
extruder, surface roughness appears 
almost immediately and this might be 
initially considered to be scorch, but 
stocks with long scorch times still 
show this effect. The reasons for 
this have not yet been fully investi- 
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Secret of a smashing success 


Dropped 10 feet —this polystyrene radio case bounced. 
clattered, but did not break. It did not chip or crack 
did not show a single mark of its high dive. 


How to make polystyrene tougher—the material used 
in most radio cases—was long a priority project with all 
its manufacturers. Finally, one industry leader solved 
the problem. His secret of success: combining his 
products with PLIOFLEX rubber. 


Still closely guarded is the exact method of combin- 


ing the two materials. But it’s no secret that PLIOFLEX 
with its unusually light color, high uniformity, assured 
processability and outstanding moldability characte1 
istics is the best rubber for the job 


Making more durable, more salable radio cases is 
but one of the many uses for the many types of 
PLIOFLEX. How can you use PLIOFLEX to advantage 
either alone or in combination with other materials? 
Find out by contacting your Goodyear Chemical 
Distributor 


Distributed in the United Kingdom by: 


Pliofiex 


light-colored. 
synthetic rubber 


Pliofex-T.M. The Goodyear Tire pany The Goo 


ivear Tyre & Rubber ( 


HUBRON SALES LTD., FAILSWORTH, MANCHESTER 
TEL: FAILSWORTH 2691 


Other Distributors in All Western European Countries 


GOODFYEA 


CHEMICAL D 


(,oodvear Corp USA 


IVISION 


mpany (Great Britain) Ltd 
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gated and in the meantime it is 
suggested that waste be allowed to 
stand at least overnight when it can 
be blended off as small percentages 
in virgin stock. 

Chlorobutyl always sticks to the 
coolest roll and when calendering it is 
preferable to run the middle bow! 
10-20°F. lower than the top and 
bottom bowls. To minimize air trap- 
ping the rolling bank should be kept 
small and active and stocks should 
be fed at about 160°F. Some air 
trapping, however, is inevitable and 
experience has shown that at 
200°F. the permeability is high 
enough to allow this air to escape 
satisfactorily. 

As might be concluded from the 
previous comments chlorobutyl finds 
use in heat resistant, ozone resistant 
and flex resistant applications and 
some of these are considered in more 
detail below. 


Conveyor Belts 

Chlorobutyl’s excellent resistance 
to high temperatures should make it 
an ideal polymer for conveyor belts. 


developed it was necessary to study 
the adhesion of chlorobutyl stocks to 
cotton, rayon and _ Terylene. 
Adhesion to cotton and rayon pre- 
sents no problems and recent work 
on adhesion to Terylene has shown 
that bond strengths of up to 30lb./ 
linear in. can be obtained using an 
isocyanate treatment. Due to purely 
mechanical considerations, the 
adhesion of chlorobutyl to cotton is 
higher than to the synthetics at room 


temperature. As temperature rises, 
however, adhesion values fall and the 
TABLE 1 

Cover Carcass 
Chlorobutyl . 98 100 
Smoked sheet . 2 — 
Antioxidant 2246 1 | 
Stearic acid l 0.5 
Magnesium oxide 1 l 
SAF black 50 —_— 
FEF black _ 25 
EPC black 30 
Amberol ST-137X 3 4.5 
Pentalyn X — 1.5 
Process oil D 5 10 
Zinc oxide 5 5 
TMTD | ] 
MBTS .. 2 


Cure 40 min. 307 F. 


VS) Mooney at 260 F. Time to 5-point rise, 
To enable such an application to be 26 min. 
SRF TALC 
| 
700 
500 a SULFUR 
SULFUR 
a 
4300 
GOMA 
100 00 
Mia 
a SULFUR-RESIN a 
3 500 = 
MIA q a RESIN 8 
3 3 
#300 SULFUR- RESIN 2 
| ° 
} 
N ) 
100 00 
4700 
TMTOS—MBTS 
500 500 
@ ‘MTOS-MBTS 
4300 
1100 
is 30 45 60 is 30 45 60 
CURE TIME, MINUTES AT 307 °F 
Fig. 3 
Effect of cure system on cure rate of chlorobutyl 
phr phr 
Chlorobutyl 100 Chlorobuty! 100 
Antioxidant l Antioxidant... 
SRF 50 Fine particle talc 90 
Stearic acid I Stearic acid 1 
ZnO 5 ZnO 5 
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Physical properties : 


Tensile strength, psi 1,730 * 2,010 

Elongation, 740 

Shore A hardness 69 55 
Aged 16 hours at 250 F.: 

Tensile strength, psi 995 780 

Elongation, .. 260 275 

Shore A hardness . 80 63 
Aged 16 hours at 300 F.: 

Tensile strength 670 500 

Elongation, 175 175 

Shore A hardness 80 o4+ 
heat resistance of the fabric also 
becomes of significance. Thus at 


212°F. chlorobutyl has less adhesion 
to cotton than to the synthetics. 
Typical carcass and cover stocks are 
given in Table 1 with the physical 
properties of their vulcanizates. 


Tubeless Tyre Liners 


Butyl rubber, due to its low air 
impermeability, would be the best 
polymer for inner liners but incom- 
patibility with and low bond strength 
to highly unsaturated elastomers have 
precluded its use. These disadvan- 
tages are not suffered by chlorobutyl 
and it gives indications of being the 
ideal polymer for this application. 

Table 2 gives compounding details 
and properties of a typical inner liner 
compound based on chlorobutyl. 


TABLE 2 
Chlorobutyl 70 
Butyl reclaim 45 
PBN .. 05 
Stearic acid .. 1 
Magnesium oxide ] 
FT black : 40 
FEF black .. 20 
Amberol ST-137X 6 
Pentalyn X 2 
Process oil B 12 
Zinc oxide 5 
TMTD 0.5 
MBTS l 
Sulphur . 2 
Cure 30 min. 307 F. 

Physical properties: 
300°., modulus, psi. 330 
Tensile, psi .. : 1170 
Elongation, 860 
Shore A hardness 45 
Tear, Ib. in. ; 205 
Aged 72 hours 300 F 

300°., modulus 480 

Tensile, psi 610 

Elongation, 510 

Shore A hardness ; 72 


A comparison of the permeability 
of the above and other compounds is 
interesting and using the permeability 
of a standard production butyl tube 
as unity, vulcanized 30mm. sheets of 
various compounds are compared. 


Relative gas 
permeability 
Natural rubber tube 5.8 
Chlorobutyl butyl reclaim 
Recommended compound . 0.9 
Chlorobutyl whole tyre re- 
claim liner 1.1 
Chlorobutyl natural rubber 
liner ed 1.1 
Commercial liner (natural 
rubber butyl reclaim) 2.9 


These figures are produced using 
hydrozen as the permeating gas and 
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TABLE 3 


Recommended Commercial 


ADHESION PROPERTIES OF INNER LINER COMPOUNDS Compound Compound 
Original adhesion samples: Ib. in. Ib./in 
Room temperature adhesion to passenger carcass 40 20 
Room temperature adhesion to truck carcass. 40 13 
212°F. adhesion to passenger carcass .. 11 5 
212 F. adhesion to truck carcass 12 5 

Aged 48 hours at 212 F.: 
Room temperature adhesion to passenger carcass ° 16 
Room temperature adhesion to truck carcass. . 5 14 
212 F. adhesion to passenger carcass .. "4 3 
212 F. adhesion to truck carcass 16 3 


* Good adhesion, but backing on Chlorobutyl 20 side failed before an adhesion 


value could be obtained. 


it should be borne in mind that the 
relative permeability of natural 
rubber to butyl rubber in air is three 
times that in hydrogen. 

A consideration of chlorobutyl for 
inner liners would not be complete 
without some reference to their 
adhesion to commercial tyre carcasses 
and it may be seen from Table 3 that 
compared with a commercial liner 
(natural rubber/buty] reclaim) chloro- 
butyl has better adhesion to both 
truck and car tyre carcasses at elevated 
temperatures, 1.e. during removal 
from the mould. 


Curing Bags 

An application calling for good 
heat and tear resistance combined 
with flexibility is curing bags. Natural 
rubber and butyl rubber bags are at 
present being used for this and there 
are indications that even better life 
can be expected from chlorobuty! 


curing bags. The compound detailed 
in Table 4 will age well in both steam 
and air with hardness remaining par- 
ticularly stable. 


Steam Hose 

Whereas butyl rubber has facili 
tated the production of steam hose for 
higher pressures, field service trials 
in the US with experimental hoses 
are demonstrating that even better 
service can be obtained under these 
severe conditions with chlorobuty] 

The compounds in Table 5 are 
based on the fact that, although black 


TABLE 4 


Chlorobuty! 
Antioxidant 2246 
Magnesium oxide 

HAF black 

Stearic acid 
Amberol ST-137X 
Process oil D i 
Benzothiazyl disulphide 


Tetramethy! thiuram disulphide 


Zinc oxide 
Mooney scorch at 260 F 


Time of cure at 310 F. 
Physical properties : 
Tensile 
Elongation, 
300°, modulus 
Shore A hardness 
Crescent tear, Ib. in. 


Aged 16 hours at 380 F. in circulating air 
oven: 
Tensile 
Elongation, 
Shore A hardness 
Crescent tear, Ib. in 


TABLE 5 


Cover Liner 
Chlorobuty] 100 100 
Magnesium oxide 1.0 2.0 
Antioxidant 2246 1.0 1.0 
Amberol ST-137X 3.0 3.0 
Hi-Sil 233 — 60 
HAF black ; 30 — 
FEF black 30 — 
Stearic acid 1.0 1.0 
Process oil D 5 10 
Zinc oxide* 3.0 5.0 
TMTD* 1.0 
MBTS* 2.0 
NA 22* 1.0 
Mooney at 270 F.: min. mun. 
14 13 


Time to 5-point rise 


Mixing cycle for liner compound: 

0 min. Polymer 

0.5 ., Magnesium oxide, Antioxidant 
2246 

1.5 ,, 1/2 Hi-Sil 233 

3 1 2 Hi-Sil 233, Amberol ST- 
137X, stearic acid, process 
oil D 

9 ,.  Dump—275 to 300 F. 

* All curatives added on cool mill. 

Cure 40 min. 307 F 


Physical properties: 


Shore A hardness 68 60 
Modulus at 300 ex- 

tension psi .. 1,350 60 
Tensile strength psi . 1,920 1,440 
Elongation at break, 495 680 
Crescent tear strength, 

Ib. in.: 
Measured at 75 F. .. 321 32 
Measured at 212°F... 155 160 


Cover stock results 
Aged 14 days at 300 'F. 
Circulating air oven: 


Shore A hardness 80 
Tensile strength psi . 1,000 (52? 
Elongation at break, . 115 (23 
Crescent tear strength, 
Ib. in. : 

Measured at 75°F. 127 

Measured at 212 F. 47 
180° bend test... Pass 


Liner stock results 
Aged 120 hours at 388 F. (200 psi 
Saturated steam: 


Shore A hardness 74 
Tensile strength psi a 560 (39 
Elongation at break, 775 (113 
Crescent tear strength, 
Ib. in.: 

Measured at 75 FF... 120 

Measured at 212 F. 64 
Volume increase, 2.1 


Aged 120 hours at 388 F. (200 psi 
Superheated water: 


Shore A hardness ; 58 
Tensile strength psi ve 560 (39 
Elongation at break, ° 790 (116 
Crescent tear strength, 
Ib. in. : 

Measured at 75 F. ‘ 119 

Measured at 212°F. .. 66 
Volume increase, 12 


(Figures in parentheses are per cent. 
retention of original properties. 


Time to 5-point rise, 22 min 


10 20 5 55 80 
1,480 2,220 2,270 2,295 2,270 
570 470 450 445 445 
740 1,420 1,645 1,635 1,715 
63 65 65 66 64 
235 360 375 355 335 
1,210 1,150 1,175 1,140 1,120 
280 285 285 295 285 
71 73 70 72 71 
150 185 165 170 190 


loaded chlorobutyl stocks show the 
best dry heat resistance, in wet con 
ditions a heat treated, silica filled 
stock gives considerably better 
service. Separate stocks, therefore, 
are suggested for cover and liner, and 
as special mixing conditions are re 
quired for heat treating the liner 
compound, a specific mixing cycle is 
given. 

Both compounds have sufficient 
scorch safety to fit into normal fac- 
tory practice and although process 
aids have not been included, if it is 
considered necessary, moderate use of 
petroleum jelly, paraffin wax, poly- 
thene or stearates should have little 
or no effects on the physical pro 
perties or ageing of the stocks. 


Conclusion 

A new synthetic elastomer is now 
available which exhibits exceptional 
ozone, heat and age resistance, to- 
gether with a fast cure rate. It is 
available in pilot plant quantities at 
the moment but the new plant in the 
US is already completed and chloro- 
butyl will soon be available in com- 
mercial quantities in the UK at a 
price which should be only 25 
above regular butyl, ensuring that it 
is in the general purpose rather than 
the special purpose class. 
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Assessment of Resin Cure 


FIRST PUBLICATION OF JOINT SERVICES RESEARCH REPORT 


One of the most difficult problems in reinforced plastics technology is 


determining the degree of cure of the resin. 


1 sub-committee of the 


Joint Services Research and Development Committee on plastics has 


heen working on this problem since 1954. 


Vhis is the first publication 


of a report by this sub-committee, and gives details of the research 


1, SUMMARY 


HE origin and investigation of thc 

problem of undercure of cast and 
laminated polyester materials are dis- 
cussed and attempts to develop tests 
for the determination of the degree of 
cure of specimens are described. 
Details are given of the preparation of 
specimens and their testing by a variety 
of physical, physico-chemical and 
chemicals methods. The results of the 
tests are summarized and a statistical 
analysis of some of the results is inclu- 
ded. Some techniques desirable for the 
preparation of polyester/glass contact 
mouldings are given in an appendix. 


2. INTRODUCTION 


A series of marine structures were 
made, during the period 1951 to 1954, 
by Bristol Aircraft Ltd. (then the 
Bristol Aeroplane Company) for the 
Military Engineering Experimental 
Establishment, Ministry of Supply. 
The basic structure was made with 
alternate layers of 0.025in. high alkali 
glass scrim from Glass Fabrics Ltd., 
Dungannon, and diamond mat of low 
alkali glass from Fibreglass Ltd, St. 
Helens, impregnated with polyester 
resin. Both forms of glass reinforce- 
ment were in the loom state. 

When the initial units were floated 
in the Stour at Christchurch, very 
rapid (1.e. within a few weeks) leaching 
of the resin occurred leading to exten- 
sive pinholing and loss of water-tight- 
ness. The effect’ of such leaching are 
illustrated in Figs. 1 and 2. As a 
result of immediate investigation and 
tests it was thought likely that the 
trouble was due to undercure of the 
resin, although manufacture had been 
carefully carried out in accordance 
with what was then normal workshop 
procedure for hand lay-up by the 
bucket and brush method. 

The experience thus gained under- 
lined the complete absence of a reliable 
test-method for the determination of 
the degree of cure of the resin. The 
progressive cure of a polyester resin is 
due to copolymerization of an unsatur- 
ated polyester and a vinyl monomer 
resulting in a steady decrease in 
ethylenic unsaturation accompanied 
concurrently by the formation of cross- 
links leading to network formation. 


carried out so far 


Hence a cured resin can be deiined as 
one in which polymerization has ter- 
minated, either because the ethylenic 
unsaturation has finally disappeared or 
because the remaining ethylenic sites 
are prevented from polymerization for 
steric reasons. On a physical basis this 
point of cure is far less easy to define 
and is therefore, for convenience, taken 
to mean that point at which the resin 
or derived laminate) possesses satis- 
factory mechanical properties which do 
not change with time. The problem of 
assessment of the degree of cure there- 
fore resolves itself into the selection of, 
or development of, a_ test which 
measures a property that changes 
appreciably during the cure and finally 
reaches a stationary value which coin- 
cides with that point at which selected 
mechanical properties of the material 
are at a desired level. 

With the object of establishing satis- 
factory testing techniques for resin- 
containing structures the Joint Services 
Research and Development Committee 
on Plastics set up a Panel in 1954 to 
investigate the problem of assessment 
of degree of cure of resins. This Panel 
was subsequently reconstituted as a 
Sub-Committee with the . following 
terms of reference: 


a) To consider and investigate 
methods of assessing the state of 
cure of synthetic resins, particu- 
larly relating to low-pressure 
laminates. 

To advise on the initiation of 
extra-mural research and develop- 
ment where necessary. 

To recommend a_ method, or 
methods, preferably of a non- 
destructive character, capable of 
use as a reliable inspection tool for 
indicating satisfactory cure of 
manufactured articles. 
To report to the main committee. 
Subject to the approval of the 
main committee, the sub-com- 
mittee shall have power to appoint 
such members as may be desirable. 


The sub-committee is composed of 
members of various Government 
departments together with co-opted 
representatives from interested private 
firms, and _ includes representatives 
from the British Plastics Federation 
and the Society of British Aircraft 


Constructors. The sub-committee now 
comprises members from: 


Admiralty (Materials Laboratory). Min- 
istry of Aviation (Chemical Inspectorate; 
Directorate of Materials; Explosives Re- 
search and Development Establishment, 
Materials Research Laboratories (formerly 
DMXRD) and Royal Aircraft Establish- 
ment Chemistry Department). Ministry of 
Transport. War Department (Militar) 
Engineering Experimental Establishment). 
War Office (Statistical Advisory Unit). 
Bristol Aircraft Ltd. Imperial Chemical 
Industries Ltd. Scott Bader & Co. Ltd 


The present report summarizes the 
combined results of the work carried 
out on the problem of the assessment 
of degree of cure of resins by the sub- 
committee during the period 1954 to 
1959. To reduce the number of vari- 
ables this work was, of necessity, re- 
stricted to an examination of a single 
typical (polyester) resin system. Each 
section of the report was written by the 
representatives of the laboratory or 
laboratories most concerned with the 
particular work described and incor- 
porates the results and experience of 
the remainder of the sub-committee on 
that topic. Any further information on 
a particular section can be obtained 
by application to the relevant labora- 


tory as denoted hereunder : 
5.8.2, 5.8.5 


Admiralty Materials 5.8.4, 


Laboratory 


Ministry of Aviation: 

Chemical In- 
spectorate 

ERDE, Materials 
Research Lab- 
oratory 

RAE, Chemistry 
Department 


War Department: 
MEXE, Struc- 
tures Wing 


War Office: 
SA Unit 


Bristol Aircraft Ltd., 
Chemical Labor- 
atory with D. 
Materials 


Imperial Chemical 
Industries Ltd., 
Paints Division, 
Slough 

Scott Bader & Co. 
Ltd. 


55.1, 5.6.2, 


$35. 
6.1, Appendix 5 
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5.4.1, 5.8.1 : 
1, 2, 5.3.2, 5.8.3, 
6.4, 7, Appendices 
5.2.4, 5.6.1, 5.7.1, 
3, 5.7.2, 6.3 
4 
5.1.1, 5.4.2 
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3. AN OUTLINE OF THE 
DEVELOPMENT OF THE TEST 
PROGRAMMES 


3.1 Initial Investigations 

A number of tests were carried out 
by Scott Bader and Co. Ltd., the 
Bristol Aircraft Ltd., and MEXE, 
with a view to obtaining some guidance 
as to the probable cause of leaching in 
the MEXE structures. These included 
leaching tests on small models (which 
reproduced the phenomenon), dielec- 
tric tests, and acetone extraction 
Soxhlet) tests on specimens cut out 
from the units, followed by the above 
tests plus the Schmidt Bisterfield hot 
needle test on a specimen specially 
made up with identical materials. This 
work, while supporting the belief that 
trouble was due to undercure, served to 
highlight the inadequacy of the test 
techniques, since the results obtained 
in different laboratories were widely 
divergent. 


3.2 Test Programme No. 1 

As a result of the experience of work 
in 3.1 above, the sub-committee in- 
itiated Test Programme No. 1 with the 
following objectives : 

a) To obtain test specimens for the 
various co-operating laboratories, as 
nearly identical in their properties as 
possible. 

For this purpose, Crystic 189 resin 
and a USA low alkali cloth, Style 116, 
desized by heat treatment 112, were 
used. The conditions of manufacture 
and curing were carefully specified as 
in Appendix 1, the specimens were 
made up in one laboratory, and then 
distributed to the others. 

b) To introduce the following vari- 
ables into the manufacture of the 
specimens, cast resin or glass 
laminates, either cold or hot cured. 
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cross-breaking strength and Young’s 
Modulus in three-point bending; ultra- 
sonic measurements; dielectric measure- 
ments; acetone extraction (Soxhlet); 
hardness by Barcol, Vickers and the 
hot needle instruments; volatile loss; 
specific gravity; fluorescence under 
ultra-violet light; water absorption. 
Infra red and staining tests were also 
considered. 


Results 

As a result of this work it was 
thought that the following tests showed 
promise: cross-breaking strength and 
the determination of Young’s Modulus 
in three-point bending therefrom; 
Barcol hardness; hot needle penetra- 
tion; dielectric measurements; ace- 
tone extraction (Soxhlet); fluorescence 
under ultra-violet light 


3.3 Test Programme No. 2 

This programme aimed to extend the 
work of the first programme by intor- 
porating variations of resin and cloth 
and using primarily those tests which 
had shown promise during the first 
programme. It was accordingly framed 
on the following lines: 

(a) The specimens would again be 
made and distributed by one labora- 
tory. 

b) In addition to the Crystic 189 
and the desized USA cloth previously 
used, Marco 28C and 0.025Sin. high 
alkaline scrim (Fabric H, DTD 797 
would also be used. The materials 
would be made up in the following 
combinations: Crystic and USA cloth; 
Marco and USA cloth; Marco and 
V.025in. scrim; Details of their pre- 
paration are given in Appendix 2. 

(c) Both cast resin and laminated 
specimens would be used. 

(d) The specimens would be cold- 
cured only; the procedure for the 


The cold cured specimens to be pre- 
pared at 4°, 20° and 30°C., and half 
of each specimen to be subsequently 
post-cured. It was believed at the 
time that preparation at low tempera- 
ture would induce a permanent state 
of undercure. 

c) To examine all test methods 
which might offer a solution. The 
following tests were, in fact, applied: 


Fig. 1. Specimens of laminate from which resin has leached away 


manufacture being the same as before 
with half of each specimen being sub- 
sequently post-cured. 

e) The following tests would be 
applied: cross-breaking strength and 
the determination of Young’s Modulus 
therefrom; Barcol hardness; Vickers’ 
hardness; hot needle penetration; ball 
rebound (Sklerograph principle). (Some 
work was carried out by one laboratory 


on fluorescence under ultra-violet 


light. 


Results 

The results of this programme were 
very disappointing owing to the fact 
that the state of cure of the specimens 
had varied during their time of transit 

At this stage the sub-committee 
spent a considerable time, without suc 
cess, trying to establish a_ technique 
which would permit of the manufac 
ture of specimens chemically similar 
but with permanently different state: 
of cure. (See also 3.7 (e 


3.4 Test Programme No. 3 

In view of the changes in the con- 
dition of cure of specimens during time 
of transit which took place in the 
second programme, the sub-committee 
decided that in future programmes 
each of the testing laboratories must 
make up its own specimens. Single 
batches of both cloth and resin would 
be used and the techniques of manu- 
facture and testing, together with the 
timing of all operations, would be 
precisely controlled. The main points 
of the third programme were as 
follows: 

a) Cast resin and laminated speci- 
mens would be tested. 

(b) The specimens would be made at 
0°, 10°, 20° and 30°C. and cold- 
cured. Details are given in Appen- 
dix 3. 

c) Half of each specimen would be 
post-cured. 

d) The following tests would be 
applied: cross-breaking strength and 
the determination of Young’s Modulus 
therefrom; acetone extraction (Soxh- 
let); Barcol hardness; Vickers’ hard- 
ness; Wallace micro-hardness; hot 
needle penetration; ball rebound; water 
immersion. 


Results 

The results were submitted to the 
Statistical Advisory Unit — formerly 
WRDS5 —for statistical analysis; this 
showed that the Wallace, Barcol and 
ball rebound tests did show some dis- 
crimination between specimens and 
that the acetone extraction — if care- 
fully controlled — could yield consis- 
tent results when carried out in 
different laboratories. This latter test 
is, however, destructive. 


3.5 Test Programme No. 4 

This programme was undertaken to 
obtain further confirmation of the 
value of the ball rebound, Wallace 
micro-hardness and Barcol hardness 
tests and, in particular, to evolve satis- 
factory testing techniques The 
materials used and the methods of 
manufacture of the specimens were 
exactly as in Test Programme No. 3. 
except that the curing temperatures 
were limited to 10° and 30°C. (see 
Appendix 4). The specimens which 
underwent the 30°C. cure, plus post- 
cure, were circulated to all the labora- 
tories for testing so that their results 
could be compared. 

Statistical analysis of the results 
showed that the variation from area to 
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area of a sample and of samples re- 
putedly identical was greater than the 
variability of the same area even when 
the work was carried out in one labora- 
tory. When the work was carried out 
in different laboratories this finding 
was accentuated. It was clear, there- 
fore, that while the techniques detected 
gross undercuring they were not suffi- 
ciently definitive within the narrow 
band where discrimination of cure was 
vital. It was thought that the chance 
of the test taking place either over a 
glass fibre strand or over an area of 
high resin content might explain the 
variations and therefore a small supple- 
mentary programme to investigate this 
possibility was undertaken. This, how- 
ever, failed to support the above hypo- 
thesis. It was therefore concluded that 
none of the testing techniques so far 
tried had offered a satisfactory solution 
to the problem. 


3.6 Basic Chemical Investigation 
As a result of the above experience 

it was decided to initiate work on 

chemical structure. This programme 


is in its early stages and, at the 
moment, is envisaged in five steps: 
(a) The preparation of a model 


cross-linked polyester from adipic acid, 
maleic acid, ethylene glycol and 
styrene. 

(b) The hydrolysis of the products 
and examination of the residues 

(c) The preparation of undercured 
specimens from the same monomers in 
various ways. See also 3.7(e) below. 

(d) The hydrolysis of the undercured 
materials and the examination of their 
residues. 

(e) The preparation of linear poly- 
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esters without any intentional cross- 
linking to find out whether any 
ethylenic unsaturation is lost. 


3.7 Related Work 

Additional work was carried out 
which does not come within the scope 
of any of the above test programmes. 

a) A programme of tests was carried 
out in conjunction with the National 
Chemical Laboratory Teddington, us- 
ing their high speed rotors, to try to 
develop an accelerated test of the solu- 
bility in water of glass resin laminates. 
The tests were of interest but it was 
felt that with the present equipment 
the size of the specimen was too small 
and the peripheral speed of the rotor 


too great, and that the results did 
not justify further work at the 
moment. 


b) An opportunity also arose, by 
arrangement with the Director of 
Naval Construction, to expose a series 


of test panels on a_ sea-going sub- 
marine. The behaviour of all the 
panels was reasonably satisfactory 


though some leaching occurred from 
panels whose faces had been unpro- 
tected during cure and which had not 
been given a post-curing treatment. 


(c) Work by Scott Bader and Co. 
Ltd. indicated that with single-ply 
laminates, styrene losses as high as 


24 by weight of the resin content 
could occur from the unprotected face 
of a laminate during cold cure. This 
would clearly have a serious effect on 
the cure of the resin. 

(d) It was discovered by AML. that 
undercured castings prepared from cer- 
tain polyester resins would liberate 
iodine from a starch-iodine solution. 
Further investigation, 
however, indicated that 
the test was detecting 
free organic peroxide 
and not the degree of 


polymerization of the 
resin. 
(e) RAE continued 


the search for a satisfac- 
tory method of prepar- 
ing permanently under- 
cured test samples and 
discovered that this 
could be done by in- 
corparating a small per- 
centage (up to 0.5) of 
diphenyl] picrylhydrazyl. 


Fig. 2. Section of 
pontoon from which 
leached specimens have 
been cut (compare with 
areas where resinated 
surface is still intact) 


4. STATISTICAL ANALYSIS OF 
RESULTS 


4.1 Introduction 

In each of the programmes reported 
the conclusions given were arrived at 
by statistical analysis of the results. 
Such analysis was necessary not only 
because of the great variability of the 
results but also because of the large 
number of factors likely to contribute 
to this variation. 

In each case analysis aimed at allot- 
ting a portion of the total variability 
to each of a few recognizable major 
sources, leaving a residual measure of 
variability between replicate tests. In 
these trials replicates were tests made 
at points on the test-pieces within a 
few millimetres of each other (although 
the distance apart was not standard- 
ized) and by the same operator using 
the same apparatus on the same occa- 
sion. Such variability is inherent in 
the test and is the repeatability of the 
test. Besides providing the background 
measure against which larger differ- 
ences may be judged significant or not, 
it is of interest to know this variability 
for the different tests, for different 
materials, and for different laboratories, 
in order that their discrimination may 
be assessed. Clearly, the less variable 
are the repeats the smaller the differ- 
ence that would be judged significant. 


4.2 Test Programme No. 1 

In Programme No. 1 a number of 
tests were explored in order to find 
those which promised to discriminate 
between cured and uncured, or par- 
tially-cured, sheets. The more promis- 
ing tests appeared to be Cross-breaking 
strength, Young’s modulus, Hot needle, 
and Barcol hardness. 


4.3 Test Programme No. 2 


In Programme No. 2 four labora- 
tories undertook tests on three series 
of laminates, comprising the original 
variety of resin and cloth that led to 
the investigation (Series 1), an alter- 
native resin (Series 2), and alternative 
resin and cloth (Series 3), respectively. 

The statistical analysis of this pro- 
gramme was concerned firstly with the 
variability between replicate test re- 
sults, secondly with the power of each 
test to discriminate between tempera- 
tures and times of curing, and thirdly 
with differences between the three series 
of laminates. 

The analysis revealed no clear-cut 
differences. The conclusions were as 
follows 


a) Repeatability of the Test 
In the cross-breaking strength test 


the replication variances were very 
different in the four participating 
laboratories. 


The hot needle test showed greater 
precision with Series 1 (original resin 
and cloth) than with the other two. 

No replicate observations for Barcol 
hardness were available and therefore 
no estimate of the repeatability could 
be made. 

The Vickers hardness test showed 
greater precision with Series 1 and 3 
than with Series 2. 
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(b) Discrimination between Conditions 
of Cure 

A relation was observed between 
cross-breaking strength and the condi- 
tions of cure although the pattern 
varied in the different series. 

The hot needle test was able to dis- 
criminate between the conditions of 
cure for two of the series but the 
differences revealed by this test did not 
parallel those shown by cross-breaking 
strength. 

The Vickers hardness figures showed 
yet another pattern of variation for the 
different series and the different con- 
ditions of cure. 

No clear-cut findings emerged from 
this programme. The cross-breaking 
strength and Young’s modulus 
appeared to give the most consistent 
patterns of variability between the 
different conditions and between the 
different series; but, even with these 
tests, the differences in repeatability 
between the various laboratories make 
one suspect that the patterns found 
would not necessarily reappear on re- 
peating the programme. 

It was, however, recognized that the 
test-pieces of this programme when 
tested by the various laboratories were 
probably in very different states of cure 
simply from the lapse of time in 
transit. A further programme was 
therefore drawn up (Programme 3) to 
cover this and other points revealed as 
a result of Programme 2. 


4.4 Test Programme No. 3 

In this programme the investigation 
was extended to include cast resins and 
more tests. Once again it was neces- 
sary to qualify most of the broad con- 
clusions that might have been drawn 
because the results observed were not 
cons'stent among the laboratories. The 
Soxhlet extraction test was a notable 
exception to this. 

Each of four participating labora- 
tories tested laminates and cast sheets 
prepared at four temperatures of in- 
itial cure. One half of each piece 
prepared received a ‘post cure’ of 
three hours at 80°C.; these halves are 
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referred to as ‘ matured’ in contrast to 
the remainder which are described as 
‘unmatured’ (see Appendix 3). 

With a few exceptions the tests were 
replicated three or five times so that 
differences could be compared with 
appropriate repeatability standard 
deviations. 

All tests were made 24 hours after 
casting or lamination. In almost all the 
tests there were, of course, large differ- 
ences between the matured and un- 
matured pieces but the main interest 
lies in the differences produced in both 
kinds of piece by variation in the 
temperature of the initial cure which 
might be supposed to bring about 
different degrees of cure. With few 
exceptions all laboratories reported 
significant increases hardness 
strength for the unmatured, pieces with 
increase of initial-cure temperature. 
The results of a few of the laboratories 
were anomalous at one or other of the 
extreme temperatures but only for the 
cross-breaking strength was this con- 
sistently so for all laboratories. 

With the matured pieces the hard- 
ness/strength differences for the differ- 
ent temperatures were on the whole 
insignificant. 


4.5 Test Programme No. 4 

Programme No. 4 was undertaken in 
order to follow up these findings and 
to obtain test results more comparable 
with one another. Each of the six labor- 
atories participating in this programme 
prepared laminates for testing by all the 
laboratories. In the event the pro- 
gramme was incomplete because not all 
the laboratories possessed the requisite 
testing apparatus, or were able to make 
the tests in replicate. Only one labora- 
tory made pieces at more than one 
initial cure temperature so that the 
comparison is mainly between matured 
and unmatured pieces. 

The programme was also designed to 
estimate the repeatability of the tests 
and to show whether there are differ- 
ences in repeatability between different 
laboratories. Only the Wallace micro- 
hardness and the ball rebound tests 


TABLE 1 
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were made in replicate so that only 
for these can estimates of repeatability 
be made. 


a) Repeatability 

Table 1 and 2 give the repeat- 
ability variances for these two tests. 
The rather large differences shown for 
different laminates and for different 
laboratories are significant, te. they 
were not likely to arise by sampling 
from a system with constant repeat- 
ability, but none of the values are 
greater than those generally accepted 
for the repeatabilities of these tests (as 
quoted for example in_ British 
Standards). 

One explanation for the differences 
could be that the hardness of any one 
specimen varies from point to point 
over its surface so that the repeatability 
reported by a laboratory would depend 
on the spacing of its replicates (not 
kept constant in this programme). 
Subdivision of the laminates before 
testing made it possible to show 
the existence of such an area varia- 
bility. It would therefore be useless 
to attempt to improve the repeatability 
because the effective repeatability 
quoted in connexion with a test should 
include this area variability. This ex- 
planation is hardly sufficient to explain 
the whole of the very large differences 
found and some lack of standardization 
in the manner of carrying out the tests 
must be suspected. 

If, however, it is required to quote 
some value for the repeatability of these 
two tests the six extreme values from 
Table 1 can be omitted giving for the 
Wallace test, S*=0.0041, where S is 
the standard deviation. This means 
that if the extreme values can be 
ignored as not likely to occur again, 
any single test would have a standard 
deviation of 0.064, or that a mean of 
four such results would lie within 
0.064 of the true value (the value re- 
sulting from a large number of tests); 
thus the range of uncertainty for a 
mean of four tests is 0.064, 1.2. 
about 13 of the mean value. (The 
coefficient of variation would be 6 


REPEATABILITY —WALLACE MICRO-HARDNESS TESTS 
Each entry is a variance (squared standard deviation, S*) of tests made close together on the same laminate 


Tested by 


Made by AML RAE MEXE Scott Bader DMXRD 
ML .. *0.0286 0.0504 §0.0068 t t t 0.0024 
(24) (24) (24) (24 
RAE 0.0007 *0.0038 0.0006 §0.0036 + t + 0.0026 
(12) (12) (12) (24) (24 
MEXE .. 0.0056 t t + + 0.0038 
(12) (24 
I.C.1. 0.0091 t t *(0.0027 0.0091 §0.0016 t 0.0045 
(12) (6) (6) (6 (4 
Scott Bader 0.0011 0.0074 t t t 0.0131 
(6) (6) (24 
DMXRD 0.0250 0.0027 ¢ t + *0.0251 0.0145 §0.0185 
(6) (24) (12) (12 (16) 
Spacing of repli- 
cates .. 0.5in. lin. 0.2in 
* Tests on mature pieces. + No test results available. t No replicate test results recorded. 
§ — Second tests on mature pieces. () = Figures in brackets is no. of degrees of freedom available for the estimate. — 
Omitting six extreme values a pooled value is: S’ 0.0041, S 0.0640, which corresponds to a coefficient of variation of 


about 6”,,. 


Results of statistical tests on mid-column figures: ; 
1. The variability among entries in this table is more than would be expected to arise from sampling from a test with uniform 


repeatability. 


The same is true of AML tests and of DMXRD tests treated separately. R 
The DMXRD tests without the last two values (Scott Bader and DMXRD pieces) would be a uniform set. 
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The 67 ft. polyester glass fibre hull for the Alden 
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It would not be reasonable to quote 
a single value for the ball rebound test 
since the repeatabilities achieved by 
different laboratories are so very differ- 
ent (see Table 2). 


b) Maturing 

Table 3 sets out the actual hardness 
values obtained for matured and un- 
matured pieces. The differences are 
consistently of the same sign and hard- 
ness increased with maturity. After 
circulation among all the laboratories 
for testing, the pieces were tested a 
second time at the laboratory of origin. 
The column ‘ T,-T,’ of Table 3 shows 
that a further hardening took place 
during this period. 


¢) Temperature of Initial Cure 

Only one laboratory investigated 
different temperatures of initial cure; 
increase :n hardness with temperature 
of initial cure was again observed. The 
exceptional results for the pieces cured 
at 30°C. can probably also be attribu- 
ted to delay in testing the unmatured 
Pieces since the so-called ‘ unmatured ’ 
results agree so well with the first 
‘matured results. 

The same pieces tested by other 
laboratories using Wallace, Barcol, and 
ball rebound tests showed, fairly con- 
sistently, an increase in hardness up to 
an initial cure temperature of 20°C. 


d) Area Variability 

As mentioned in (a) the large 
differences in repeatability encountered 
in all test programmes led to the sus- 
picion that area variability in the test 
Pieces themselves is a major source of 
the differences. In practice replicate 
tests are made on different parts of the 
test piece, at least for those using 
indentation, and the spacing in these 
tests was not standardized. 

In order to find out whether this 
erea variability is directly associated 
with the presence or absence of the 
glass fibre reinforcement near to the 
surface at the point of test, a small 
supplementary investigation was made. 
Only with the Wallace test was it pos- 
sible to locate the point of test suffi- 
ciently accurately to make the required 
comparison. No significant differences 
were detected between the results of the 
above tests and of those made between 
the fibres of the mesh of the reinforc- 
ing glass cloth. However, with either 
Wallace or ball rebound test, the 
laminates showed very different, and 
higher, area variability than cast plates 


Rubber Journal 


without reinforcement made at the 
same time. For example, using ball 
rebound and the Sklerograph test the 
variability between lin. square pieces 
was significantly greater than the vari- 
ability within those areas. 


4.6 Summary of Conclusions 

All nine tests investigated revealed 
significant differences between un- 
matured pieces which had been cured 
initially at 0°, 10°, 20° and 30°C. and 
they should be capable of discriminat- 
ing between different states of cure. 

An increase in hardness occurs over 
the middle of this temperature range 
but there was a lack of agreement 
about the effects of the extreme tem- 
peratures. This may be due to small 
differences in method of preparation, 
exact time of cure, and manner of 
carrying out the tests. 

This absence of standardization may 
be the explanation for the very 
different repeatability variances shown 
by the different laboratories, or even 
by the same laboratory, in testing 
pieces made by several laboratories. 

There is a large area variability in 
the reinforced laminates; the variability 
between lin. squares of any one lamin- 
ate is greater than the variability 
within a square. Although it has not 
been shown that this is due to the 
test being made sometimes on top of a 
glass fibre and sometimes not, the pre- 
sence of the reinforcement must have 
some influence as the same effect is not 
observed with cast pieces. 


5. THE INDIVIDUAL 
5.1 Mechanical Tests 
5.1.1. Cross-breaking Strength and 
Young's Modulus in Flexure 

a) Test Method 

The specimens were bars of cast 
resin or laminate 0.5in. wide and 
approximately 0.125in. thick (as pre- 
pared) cut from material prepared for 
Test Programmes 1, 2, and 3 (Appen- 
dices 1, 2, and 3). The bars were 
supported at a span of 1.5 to 2.Sin. in 
the case of cast resins and 4in. in the 
case of laminates. The load was 
applied midway between the supports 
using a radiused bar. The radius of 
the latter bar was 0.062Sin. (one 
laboratory), 0.12Sin. (three labora- 
tories), or 0.1875in. (one laboratory). 
The rate of loading employed was selec- 
ted so as to cause the specimen to fail 
within 0.5 to 2 minutes after com- 
mencement of loading. 


TESTS 


TABLE 2 
REPEATABILITY—BALL-REBOUND TEST 
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b) Results 

In general, the results from each in- 
dividual laboratory exhibited an appar- 
ent relationship between cross-breaking 
strength, Young’s modulus, and the 
expected degree of cure. Differences in 
the individual specimens, test methods, 
and equipment, however, caused varia- 
tions which were greater than those 
which occurred between differently 
cured specimens. 

The results were subsequently sub- 
mitted to a statistical analysis with a 
view to discerning the effect of the 
radius of the bearing surface. For the 
radii employed 0.0625, 0.125, and 
0.1875in., the results were stated to be 
possibly significantly different with a 
trend towards higher results with the 
larger radii; however, any differences 
were not of practical importance. 


c) Conclusions 

The test method is a destructive one 
and although it indicated which speci- 
mens were grossly undercured it was 
not sufficiently discriminatory. 


§.1.2. Shear Strength 

a) Test Method 

The test consists of measuring the 
force required to shear what is in effect 
a glass-fibre resin laminate lap-joint of 
area 1 sq. in. A standard Denison ten- 
sile testing machine was used. , 

Laminates were made up using one 
of three different polyester resin mixes 
(Marco 28C, catalyst paste H, and accel- 
erator E; Crystic 189; catalyst paste H, 
and accelerator E; Bakelite SR 17449, 
catalyst Q.17447, accelerator Q.17448 
and ten plies of heat-cleaned satin- 
weave cloth (to DTD 5507, now 
$518). The cloth was dried at 120°C. 
for 1 hour prior to _ laminating, 
which was carried out at 20°C. and 
$0-55 The catalysts and accel- 
eraturs specified by the individual resin 
manufacturers were used, but the pro- 
portion was kept censtant for each 
resin. A conventional hand lay-up 
technique was employed and when half 
the plies had been impregnated, two 
pieces of Cellophane were positioned 
to leave a gap lin. in width across 
the centre of the laminate. The lay-up 
was then continued. When the resin 
had set sufficiently, strips 6in. by Lin. 
were machined from the laminate, saw 
cuts made on either side of the speci- 
men near to the edge of the Cellophane 
interlayer, which acted as a parting 
agent, and diagonally opposite end 
pieces removed. This gave test-pieces 


Each entry is a variance (squared standard deviation) of tests made close together on same laminate 
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consisting of a central portion of con- 
tinuous laminate about 0.1in. thick and 
1 sq. in. in area, which was in effect 
a lap-joint between two end pieces of 
half that thickness (see Fig. 3). Speci- 
mens were kept at room temperature 
and tested after selected periods from 
4 hours to 21 days after preparation. 
A proportion of the test-pieces in each 
batch were also tested after a post- 
cure of 3 hours at 80°C. 

Reference: ‘The assessment of interlaminar 
strength in shear of polyester-glass lami- 
nates’ by R. B. King, unpublished Min- 
istry of Supply Report, August, 1955. 
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sponsorship of the sub-committee fell 
into the following groups: 


i) Calibration of the two 
by an exchange of specimens (for 
convenience this was carried out 
using test pieces made of pure 
aluminium or of brass). 

ii) Tests on laminates and cast resin 
specimens made as outlined in 
Appendix No. 3. 

(ii) Tests on laminates made as 
described in Appendix No. 4, 
triplicate readings being obtained 
on each of six laminate specimens 


meters 


CELLOPHANE INTERLAYERS 


SAWCUTS 


SPECIMEN READY FOR TEST 
Fig. 3. Design of specimen for shear strength test (5.1.2) 


b) Results 

Provided the laminate had _ been 
properly made, failure always occurred 
by parting of the two central layers in 
shear. The shearing force required to 
break the test-pieces was low after 
4 hours at room temperature, but had 
risen considerably at 24 hours; there- 
after it showed little further change. 
The force values obtained were, if any- 
thing, a littl higher than for the 
corresponding specimens which had 
been post-cured. 


¢) Conclusions 

The test indicated which specimens 
were very much undercured but did 
not discriminate between unmatured 
and matured specimens after 24 hours 
and over at room temperature. 


5.2 Hardness Tests 
§.2.1. Barcol Hardness 

a) Test Method 

The Barcol hardness meter is a 
portable instrument manufactured by 
the Barber-Colman Company of Rock- 
ford Illinois, USA. Model GYZJ 
934-1 was used for the work now being 
reported as it was recommended for 
some of the harder plastics in addition 
to soft metals, such as aluminium and 
its alloys. This meter must be recali- 
brated periodically with the standard 
metal disc provided for that purpose. 

Meters of this type were available 
at two of the participating laboratories 
and the opportunity of using them was 
taken throughout the various test pro- 
grammes, since earlier work by Messrs. 
Scott Bader and Co. Ltd. had shown 
that the Barcol hardness value in- 
creased as cast resins and laminates 
were aged. 

The work carried the 


out under 


from each condition of cure 

studied. 
In addition to the two participat- 
ing laboratories preparing and 
testing their own laminates, some 
degree of exchange of specimens 
between all laboratories was 
arranged; each laboratory sent 
specimens which had been post- 
cured for test by one of the Barcol 
instruments. Apart from __ this 
interchange the two _ laboratories 
having Barcol meters also ex- 
changed a limited range of ‘as 
prepared ’ specimens, testing these 
laminates both on receipt and after 
approximately 16 months. 

(iv) The application of Barcol hard- 
ness tests to laminates prepared 
with varying diphenyl picrylhy- 
drazyl contents. 


b) Results 

Throughout the work there was a 
difference of the order of 30 between 
the Barcol hardness values of laminates 
made at low iemperatures and those 
obtained for laminates prepared more 
normally. These latter laminates 
altered only very sightly during post- 
curing at 80°C. the change seldom 
being much more than + $. 

Although the two hardness meters 
used gave almost identical replicate 
readings on the calibration metals, 
there was a trend for the results from 
one laboratory to be somewhat. higher 
than those for the other for the glass 
laminate specimens. The latter 
laboratory recorded the lower results 
on cast resins, both these differences 
were of the order of 10. 


Conclusions 
This instrument is a portable inspec- 
tion tool which can_ discriminate 
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between some differences in cure where 
they are not otherwise readily apparent. 
Initially it seemed unlikely that the 
test could be used to distinguish 
between small differences in the degree 
of cure of either 2 cast resin or a 
laminate made with it, however a more 
recent examination of the results of the 
Test Programmes in conjunction with 
other results available indicated that 
this test merited further investigation 
and additional work is currently in 
progress. 
§.2.2 Vickers Hardness 

a) Test Method 

A standard metal-testing apparatus 
was used in which a steel ball 2mm. 
in diameter was applied, under a 
standard load of 10kg. to the specimen 
for a period of 10 seconds and the 
diameter of the resulting indentation 
measured. Tables are available to con- 
vert measurements to Vickers Hardness 
Numbers. For some of the softer 
specimens examined, a load of 10kg. 
produced too large an indentation and 
loads of Skg. or 2.5kg. were used in- 
stead. 

The test-pieces were manufactured as 
detailed in Appendices 2 


2 and 3. 
b Results 

The results were examined 

cally and the findings were: 

1) The test did not discriminate 
between degrees of cure of un- 
matured cast resins. It did, how- 
ever distinguish between _ the 
matured castings which had been 
cured initially at 0° or 10°C. and 
those cured at 20° or 30°C. 

ii) The test discriminates between 
the degrees of cure of unmatured 
but not of matured laminates. 


Statisti- 


Conclusions 

Although good discrimination was 
obtained between the  unmatured 
laminates, measurements of the inden- 
tation was not unequivocal. Because 
of the nature of the apparatus required 
and the fact that the Barcol hand in- 
dentor gave equally good results, it was 
decided not to proceed with the Vickers 
hardness test. 


§.2.3 Wallace Microhardness 

a Test Method 

The test consists essentially of 
measuring the indentation into a speci- 
men of a standard Vickers diamond 
under a load of 300g. The specimen 
under test may be held by a spring 
against the instrument table or on a 
vacuum cup holder resting on the 
table. The indentor was applied to the 
test-piece under a contacting load of 
lg. for 15 seconds during which time 
the zero of the instrument was 
adjusted. The major load of 300g. was 
then applied and the instrument 
adjusted continuously to zero over a 
period of 30 seconds. The reading of 
the indentation was taken at the end 
of this period. 

The test-pieces (Appendix 3) orig- 
inally used were small enough to be 
contained on the instrument table, but 
later, specimens up to 3 xX 2in. were 
employed the main criterion being that 
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HYDRAULIC PRESSES 


2,000-ton DOWNSTROKE HYDRAULIC PRESS; table 4 
square, 6’ daylight. 

600-ton UPSTROKE HYDRAULIC PRESS; 5 daylights 
6’ x 4’, steam-heated platens. 

Two 600-ton UPSTROKE PRESSES; to accommodate 
platens 30° x 30” suitable conversion multi-daylight. 

400-ton UPSTROKE PRESS by Greenwood & Batley; 
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12° x 8° NEW L "ABORA’ rORY MILLS by Barfoot & Webb; 
complete with latest type safety gear, a.c. motor drive through 
gearbox, all self-contained. 
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4° ROYLES EXTRUDING MACHINE; complete with 
10 h.p. d.c. motor drive. 

f ROYLES EXTRUDING MACHINE; complete with 

5 h. motor drive. 

FERSTOREF EXTRUDING MACHINE 3; steam heated 
and water-cooled body and screw, fitted 5-way right-angle 
head for straining or extrusion, with 10 h.p. a.c. motor drive 
connected through 3-speed gearbox. 
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72” RUBBER SPREADING MACHINE by Robinson; steel 
hot plates, fume hood, etc., belt driven; complete and in 
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HORIZONTAL OPEN STEAM VULCANIZING PAN by 
Bridge ; 6’ 3° dia. x 7’ 3”, ratchet type closure on door, 60-80 Ib. 
working pressure. 

HORIZONTAL WERNER PFLEIDERER HEAVY-DUTY 
INTERNAL MASTICATORS ; jacketed body 19° x 30° x 29", 
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HORIZONTAL INTERNAL MIXERS by Baker Perkins; 
jacketed body 16” x 19” x 18’, heated Naben rotors (two 
available). 
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the test-piece must be securely held on 
the table. 


6) Results 

It was found that, in general, lower 
indentation values were obtained when 
using the vacuum cup holder to retain 
the specimen than when using a spring. 
The precision of the measurement was 
also greater. No significant difference 
was observed between tests made 
directly above the glass fibre reinforce- 
ment in a laminate and those made 
over the spaces between the fibres. A 
Statistical analysis of the results 
obtained by different laboratories on 
both cast resin and glass fibre laminates 
in different states of cure showed that: 

(1) The test discriminated between 
unmatured cast resins, 

(ii) The test discriminated between 
unmatured laminates with low 
(10°C.) and high (30°C.) cure 
temperature, and 

(iii) The area variability of the test 
was larger than its repeatability. 
From a subsidiary series of experi- 
ments the test did not appear to 
isolate those laminates having a 
critical degree of cure, when leach- 
ing of resin by water became 
significant. 


¢) Conclusions 

Owing to the large variability in sur- 
face hardness over the laminates, the 
use of an instrument such as _ the 
Wallace which tests only a very small 
area, must be suspect. It did not appear 
to be sufficiently discriminatory in the 
critical cure regions and in its present 
form is not physically suitable for use 
as an inspection tool. 


§.2.4 Lead Pencil Test 

a) Test Method 

This procedure is used in the paint 
industry for testing the hardness of 
surface coatings. A set of special 
pencils ranging in hardness from 9H 
to 6B was divided into those which 
would and those which would not 
mark the surface of the specimen. 
Initially the pencils were applied 
manually, but a more refined technique 
described in a paper entitled ‘ The role 
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of peroxides in curing polyester resins 
and their influence on the physical 
properties of reinforced plastics,’ 
delivered by J. W. Cywinski at the 
Reinforced Plastics Technical Confer- 
ence at Brighton, October 21-24 1958, 
was also applied to the laminates. 

For both tests laminates were made 
up using Crystic 189 resin and ten 
plies of a Volan-treated satin-weave 
cloth, 0 to 0.5 by weight of resin 
of diphenyl picrylhydrazyl being in- 
cluded in the formulation to yield 
specimens of different degrees of under- 
cure (See 6.2). 


6) Results 

It was found either that all the 
pencils marked a particular laminate 
or that none of them did. 


¢) Conclusion 

The test does not discriminate 
between different degrees of cure in 
polyester-glass fibre laminates. 


5.3 Rebound Tests 
§.3.1 Ball Rebound 
a) Test Method 

A steel ball 0.0625in. in diameter was 
dropped from a height of 12in. on to a 
sample of laminate firmly held in a 
horizontal position at room tempera- 
ture. The height to which the ball 
rebounded was obtained by visual 
observation of the shadow cast by the 
ball on a vertical scale using a parallel 
beam of light normal to the plane of 
the scale. The ball was stationary at 
its maximum rebound height and the 
shadow cast at this stage was clearly 
defined. 

The test pieces were manufactured as 
detailed in Appendix 3. The same 
specimens were used for this test as for 
the Wallace micro-hardness test. 


b) Results 

Individual laboratories obtained 
fairly reproducible rebound heights on 
single specimens but there were differ- 
ences between different laboratories. 
Statistical analysis showed that there 
was a significant increase in hardness 
with maturity but the area variability 
was greater than the repeatability 


TABLE 3 
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¢) Conclusions 
The area variability was so great that 
an attempt to design a test with greater 
repeatability was not thought likely to 
be successful. 


5.3.2 Sklerograph Rebound 

a) Test Method 

The instrument was placed vertically 
upon the test piece and held perfectly 
steady. By means of a catch-release 
mechanism a rod, carrying at its lower 
end a hammer tipped with a steel ball 
Smm. diameter), was dropped from a 
fixed height on to the test-piece. The 
catch-mechanism arrested the drop-rod 
at its highest point of rebound and, 
from the position of the upper end of 
the hammer, the Sklerograph rebound 
value was read directly from an 
attached scale. (The instrument manu- 
facturers state that the _ test-piece 
should have a weight of at least 44lb. 
and therefore in the present case it was 
supported on an anvil to supply the 
necessary supplementary weight. 

Test-pieces, prepared as described in 
Appendix 4, were employed, with the 
restriction that the surface in contact 
with the anvil should be completely flat 
and touching at all points (to avoid 
cushioning of the rebound). 


b) Results 

It was found essential to mount the 
steel anvil of the instrument on a very 
solid surface to obtain reproducibility 
of results. In practice only specimens 
with parallel surfaces gave completely 
satisfactory readings. 


c) Conclusions 

As flat specimens only could be 
examined by this test method and the 
instrument can be used only in a verti- 
cal position and conditions need to be 
closely specified to obtain reproduci- 
bility, its utility as a routine inspection 
tool is limited. The ball damages an 
area of up to U.3in. diameter. 

The instrument is not very sensitive 
to changes in the state of cure of the 
resin over the narrow critical range in 
which this is not obvious. However, 
readings could be obtained even with 
relatively soft resin specimens and the 


HARDNESS VALUES FOR LAMINATES OF TEST PROGRAMME 4—DIFFERENCES BETWEEN MATURED AND UNMATURED LAMINATES 


Note: Each laboratory tested its own pieces only. 


Temp. 
of Cure 


Pieces made by 


Wallace: 
AM 


RAE 


L.C.I. 

DMXRD 
Ball Rebound: 

AML 


RAE 
L.C.1. 


Scott Bader 


DMXRD 


Unmatured Matured 
U First Test, T, 
(18 12 


0.813 
0.953 
0.657 
0.647 
0.689 
0.727 
0.672 
0.850 
0.793 
1.033 


0.937 
0.952 
0.902 
0.798 
0.908 
0.885 
0.850 
0.972 
0.918 
1.144 


8.539 
7.850 
6.550 
8.366 
8.666 
6.972 
5.828 
5.900 


Second Test, T, 
> 


Number of tests recorded in brackets 


T,—U 


—0.215 
—0.289 
—0.981 
—0.716 
—0.325 

0.000 
—0.002 
—0.253 
—0.444 
—0.105 


+ 0.256 

+ 0.267 

+ 2.250 + 0.355 
— 0.200 
0.000 

+0.855 

+ 0.417 

+ 0.872 fone 


is 
= 

| be 30 1.152 —0.124 —0.339 4 

30 1.241 0.001 —0.288 
10 1.514 —0.151 —0.867 
20 1.233 —0.544 —0.219 
30 0.885 —0.158 —0.158 
30 0.852 —0.178 —0.180 
30 1.225 (6) (6) 6) —0.122 —0.375 
30 1.362 (6) 6) 6) —0.125 —0.569 

30 5.411 ai 
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following of progressive stages of cure 
of both cast sheets and laminates was 
possible 


5.4 Plasticity Tests at Elevated 
Temperatures 

5.4.1 Hot Needle Test 

d Test Method 

The apparatus used was the Schmidt 
Bisterfeld Hot Needle testing appar- 
atus, described in British Plastics, 1951, 
24 (No. 268), 321. 

The apparatus consisted essentially 
of a steel needle maintained at a suit- 
able temperature (in this case 130°C.,, 
which was placed in contact with the 
surface to be tested. A predetermined 
load was then applied to the needle and 
the rate of penetration of the needle 
measured. Results were obtained in 
terms of the degree of penetration after 
a given time which should indicate 
the degree of thermoplasticity of the 
resin. The test-pieces were prepared as 
described in Appendices 1, 2 and 3 


Results 

The results from the first programme 
test pieces as in Appendix 1) showed 
some promise that the method might be 
useful in assessing the state of cure. 

In common with other methods used 
in the second programme no significant 
differences were shown between the test 
specimens. 

The results of the third programme 
test-pieces as in Appendix 3) again 
showed some promise, but there were 
indications that they were affected by 
the glass content of the test area. 


c) Conclusions 

The fact that the method, as used, 
produced results which were affected 
by the glass content of the test area 
is a serious limitation when applied to 
glass fibre laminates. 

A further series of tests, using a 
modified instrument in which the 
needle penetrates the laminate to a 
much smaller extent, might possibly 
produce results of greater interest. 


5.4.2. Flexural Creep 

a) Test Method 

Laminates were prepared from three 
polyester resins namely Palatal PS, 
Bakelite 17449, and Polymaster 312A, 
with Y227 Volan-finish glass cloth. 
Selected specimens were post-cured at 
120°C. for periods varving between 0 
and 168 hours 

Bar specimens U.5in. wide and of 
the prepared thickness were supported 
over a span of 3in. and a load of 
11.5lb. was applied centrally. The 
specimens were immersed throughout 
the test in a bath at 100°C. and the 
deflection of the loaded beam against 
time was recorded. 


5) Results 

The results showed great differences 
in the behaviour of specimens prepared 
with the different polyester resins. 

The Palatal resin with a heat distor- 
tion temperature of 80°C. exhibited 
continuous flow at 100°C., although 
the flow-rate was greatly affected by the 
length of the post-cure. 
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For the Bakelite resin there was a 
slight gradation in the extent of deflec- 
tion, a maximum variation of approxi- 
mately 20 being obtained between 
specimens, one of which had not been 
post-cured and the other of which had 
been subjected to 168 hours post-cure 
at 120°C. 

The results obtained from the Poly- 
master resin laminates were not orderly 
and there appeared to be no simple 
relationship between time of post-cure 
and flexural creep 


Conclusions 

The differences obtained were not 
sufficiently significant to justify further 
work on this method. 


5.5 Electrical Tests 
§.5.1 Dielectric 
Factor 
da Test Method 
The change in power factor (tan ¢ 
dielectric constant K) were 
measured on a Marconi Bridge type 
868 at a frequency of 1,000 cycles per 
second at ‘room temperature. 
Specimens of cast resin and glass- 
cloth laminates having flat parallel 
surfaces were prepared. The test jig 
required an area 3 x 3in. for accurate 
measurement. The specimens were all 
cold cured and tests were made at 
regular intervals from one hour after 
gelation until no further change in 
power factor occurred. To avoid the 
effects of humidity all samples were 
kept in a desiccator at 20°C. between 
measurements. 


b) Results 

Significant changes in power factor 
and slight changes in dielectric con- 
stant were obtained in this work. In 
the initial stages of polymerization the 
power factor was high, and as the cure 
progressed the decrease was appreci- 
able. In the early stages, hourly 
measurements showed considerable 
difference but in the later stages the 
rate of change could be followed easily 
by daily measurements; the limit of 
expected change was obtained on a 
specimen post-cured by heat at 80°C 


Constant and Power 


¢) Conclusions 

Small changes power factor 
tan 4) occur as a laminate matures and 
they might be considered to be a 
measure of the degree of polymeriza- 
tion that has taken place. It is how- 
ever necessary for the surfaces of the 
laminate to be as nearly parallel as 
possible and it is important that test 
sections should be conditioned suitabls 
for the test, if reproducible results are 
to be obtained. The results are in- 
fluenced by the resin glass ratio 


5.6 Other Physical Tests 
5.6.1 Ultrasonic Test 

a) Test Method 

An ultrasonic pulse was transmitted 
through the material and the time for 
the pulse to travel a distance of 10cm. 
was measured electronically. For the 
materials under test this time varied 
between 25 and 65 microseconds. The 


141 


pulse velocity was calculated and the 
specific Young’s modulus (E 
mined from the relationship 


deter 


Velocity — \ 
> is the density of the material 

This expression is valid for long 
thin rods or strips, for wider speci- 
mens the expression must be modified 
by a factor which includes Poissons 
ratio for the material. 

Both cast resin and laminate speci 
mens were examined. The resin was 
Crystic 189 and the glass-cloth a heat- 
desized US low alkali cloth 0.003in 
thick. Conventional hand lay-up tech 
niques were employed and 12 x 12in 
boards were prepared at 4°, 20°, 30 
further boards were prepared at 80°C 
and after gelling were further heated 
for 30 minutes at 100° and 120° 
respectively 


Results 
Some trends were indicated by the 
results but thev were rather ill-defined 


where 


¢) Conclusions 

Although the method might be of 
use for cast resins, there was little 
promise in its application to an in- 
homogeneous structure such as a resin 
glass-fibre laminate 


§.6.2 Ultraviolet Fluorescence 
a) Test Method 

Specimens of cast resin and laminate, 
cured by hot and cold methods to give 
variations in the degree of cure, were 
exposed to a screened source of ultra- 
violet light, at a distance of 12in. from 
the source. The screen consisted of a 
dark violet quartz sheath which allowed 
only wavelengths below 320 mu to 
pass. The amount of fluorescence and 
colour were recorded 


b Results 

All specimens tested were found to 
emit a blue fluorescence and it was 
noted that there were slight differences 
which depended on the state of cure of 
the resin. These differences were found 
subsequently to be masked by the glass 
fibres on the surface of the laminate 
and, although not proven, the acceler- 
ator was also thought to affect the 
fluorescence 


¢) Conclusion 

It was not possible to detect varying 
degrees of cure by this method because 
of interference caused by the inhomo 
geneity of the specimens 


5.7 Physico-chemical Tests 


5.7.1 Water Leaching 
a Test Method 

Several methods of observing the 
effect of water on polyester glass fibre 
laminates were used, these are as 
follows 

i) Immersion of small specimens in 
water at room temperature, determina- 
tion of the water up-take after fixed 
time periods and then drving of the 
samples to constant weight to find the 
amount of resin leached out 

ii) Immersion of larger test-pieces 
in river water or in tanks, or spraving 


* 
ae 


of the surface, and observation of any 
change. 

(iii) Use of a high speed rotor (see 

(iv) exposure of panels on a sub- 
marine (see 6.3). 

(v) Immersion of specimens in boil- 

ing water for two hours, followed by 
drying and determination of weight 
loss. (It has been shown fairly conclu- 
sively that for polyester glass-fibre 
laminates, the effect of a two-hour boil 
is almost equivalent to 30 days’ im- 
mersion in water at room temperature). 
Subsequent work has shown that a 
prolonged drying period may be needed 
to obtain constant weight. 
"For use as test pieces a large variety 
of laminates were made up _ using 
several different polyester resins and 
manufacturing conditions. In addition, 
single-ply laminates and laminates of 
different degrees of under-cure (see 
section 6.2) were also tested. 


6) Results 

In general, visible deterioration 
occurred only with laminates prepared 
with one face open to the atmosphere 
so that marked loss of styrene was pos- 
sible. With single-ply laminates pre- 
pared in this way, rapid loss in weight 
was observed on immersion of test- 
pieces in water. 

The two-hour boil test appeared to 
give some differentiation between 
laminates in different states of under- 
cure. 


c) Conclusions 

The results show some promise and 
work on the two-hour boil test is con- 
tinuing. 


3.7.2 


High-speed Rotor Tests on the 
Solubility of Resin-glass Laminates 
The work was carried out by Dr G. 
Butler and Mr H. C. K. Ison under 
the direction of Dr F. Wormwell at 


the National Chemical Laboratory, 


Teddington. 


a) Test Method 

Five different laminate compositions 
were tested, made up as follows: 

(i) Scott Bader’s Marco’ Resin 
SB.28C, pigmented, with 0.02S5in. 
scrim interleaved with diamond 
mat (cut from a pontoon). 

(ii) Scott Bader’s Marco 
with 0.025in. scrim. 

(iii) Scott Bader’s Marco 
with US cloth OC.116. 

(iv) Scott Bader’s Crystic 
with 0.025in. scrim. 

(v) Scott Bader’s Crystic 
with US cloth OC.116. 

All laminates were cold - cured, 
laminate (i) at normal workshop tem- 
peratures and laminates (ii) and (ii 
at 20°C. With materials (iii) and (iv 
three sets of laminates were produced 
using curing temperatures of 4°, 20° 
and 30°C. 

The high speed rotor consisted of a 
rotating ebonite disc of Sin. diameter 
and 1.Sin. thick, which could be re- 
volved at speeds varying from 200 to 
1,500rpm. The disc carried six lamin- 
ate specimens lin. sq. and 0.3125in. 
thick. These were tapped (2BA) and 


SB.28C 
SB.28C 
189LV 


189LV 
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a bolt passed from the back of the disc 
into the specimen. The form of the 
disc was such that the face of the 
specimen was flush with its outer cir- 
cumference. The glass-resin specimens 
had threaded sleeves of high impact 
polystyrene set into them. The speci- 
mens were rotated at 1,500rpm (corres- 
ponding to a _ peripheral speed of 
1,965ft. per minute, or 20 knots) for 
28 days. 

Two test solutions were employed : 

i) distilled water; 

(ii) artificial sea water containing the 
following proportions of anhy- 
drous salt (in grams per litre): 
NaCl, 27.26; NaHCoO,, O.11: 
KCl, 0.69; KBr, 0.09; CaSO,, 
1.29; MgCl,, 3.51; MgSO,, 1.84. 

In both cases the solutions were 

maintained at 25°C 

The specimens were weighed both 

before and immediately following the 
test, after superficial drying with a filter 
paper. They were stored in a desicca- 
tor over solid caustic soda for one week 
and then reweighed, after which they 
were carefully examined under a low- 
power microscope. 


b) Results 

Specimens of (i) above were marked 
by very deep pinholes in the squares 
formed by the scrim. This occurred in 
both sea water and distilled water. The 
weight loss in distilled water was only 
half that in sea water. 

In distilled water specimens of (ii 
lost four times as much weight as 
specimens of (ili), but there was no 
significant difference between the two 
types of specimen in artificial sea water. 

In the case of specimen (iii) blister- 
ing occurred in distilled water, and 
there was some slight pitting in sea 
water. 

Specimen (iv) had approximately 
twice the water up-take of specimen 
(v) in distilled water. With laminates 
made from 0.025in. scrim the curing 
temperature did not have any signifi- 
cant influence on the erosion, but with 
laminates of US cloth the weight loss 
decreased with increase in curing tem- 
perature. 

There were some inconsistencies in 
the results, possibly caused by the small 
size of the specimens which rendered 
the edge effects too pronounced. 
Further, the unexpected results in cer- 
tain cases with different degrees of cure 
might have been due to mechanical 
damage during the manufacture of the 
specimens, since when fully cured, the 
resin would be harder and more brittle. 
The form of the pitting, however, was 
significant since it corresponded with 
that experienced on the pontoon in use. 

It was also of interest to note that 
specimens made with scrim were more 
prone to resin loss than their counter- 
parts with the closer weave cloth. 


c) Conclusions 

The results did not justify further 
immediate work on this testing tech- 
nique. If at a future date work were 
to be undertaken the test rig should 
be redesigned to allow for larger speci- 
mens with sealed edges and the hold- 
ing method should be modified. The 
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use of a slower peripheral speed should 
also be investigated. 


5.8 Chemical Tests 
§.8.1 Acetone Extraction 

a) Test Method 

In early trials no closely controlled 
method was agreed, particularly with 
regard to preparation of the specimen. 
Subsequently the following method 
was adopted with specimens prepared 
as described in Appendix 3. 

The specimen was rasped (10in. 
cabinet rasp), using slow steady stokes 
to avoid overheating. The raspings 
were collected on glazed paper and 
transferred to a weighing bottle. Any 
comparatively large pieces of laminate 
which broke off during the rasping 
operation were discarded. A suitable 
Soxhlet thimble and cotton-wool plug 
were dried in a weighing bottle in an 
oven at 105°C. for 1 hour and then 
cooled and weighed. 

A weighed quantity of about 4 grams 
of raspings was introduced into the 
thimble which was then plugged, 
placed in a Soxhlet apparatus (external 
and extracted with acetone in four 
stages of 6 hours each, the acetone 
being syphoned off overnight. 

The Soxhlet thimble and the flask 
containing the extract were placed on 
a steam bath until most of the acetone 
had been removed. The thimble was 
then replaced in the weighing bottle 
and dried in an oven at 105°C., being 
weighed at hourly intervals until con- 
stant. It was found to be necessary 
to heat the thimble containing the ex- 
tracted matter for up to 6 hours at 
105°C. to obtain constant weight. The 
flask containing the extract was simi- 
larly dried and weighed. 

The percentage loss of weight of the 
specimen and the weight of dried ex- 
tract were both recorded. 


b) Results 

In early trials, before the above 
method was adopted, no correlation 
was obtained between different labora- 
tories. Subsequently when the agreed 
method was used, the results, related 
to the resin content in the case of 
laminate, were examined statistically, 
and the findings were as follows: 

i) For unmatured castings and 
laminates the results showed a 
clear linear relationship with cure 
temperature and there was no 
significant difference between 
laboratories. There was more vari- 
ability in the results for laminates 
than for castings. 

ii) The method did not discriminate 
between the post-cured samples of 
either castings or laminates pre- 
pared initially at different temper- 
atures. 


c) Conclusions 

Using the above standardized 
method, the test produced results 
which showed a promising discrimina- 
tion between degrees of cure, and were 
independent of the testing laboratory. 
The test is, however, destructive and 
therefore, at the time, other methods 
were pursued. Further work is recom- 
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mended including further examination 
of the extract. 


5.8.2 Starch-iodide Test 

a) Test Method 

Small specimens of laminates U.25in. 
sg., or drillings from laminate sheet 
prepared as in Appendix 2, were im- 
mersed in a standard stabilized starch- 
iodide solution at room temperature, 
and the time required for the develop- 
ment of a blue colour was noted 


b) Results 

The time required for the develop- 
ment of a blue colour increases with 
the age of the laminates and with in- 
creasing temperature of cure. Resins 
which were fully cured and_ those 
which had been cured without the 
addition of peroxides showed no 
coloration at any time. Although the 
concentration of iodine liberated after 
increasing time intervals was deter 
mined this could not be correlated with 
the state of cure of the resin. It was 
found that the iodine liberated initially 
was gradually absorbed by the resin, 
but again detailed investigation of this 
reaction gave no results which could be 
correlated with the cure. 


c) Conclusions 

The liberation of iodine is a measure 
of the available oxidizing materials in 
the resin and not of the state of cure. 
While rapid liberation of iodine is 
probably an indication of excessive 
under-curing, the absence of any re- 
action does not necessarily indicate 
completion of the curing reaction. The 
test therefore has little value as a 
method of assessment of cure. 


5.8.3 Dye-staining 

a) Test Method 

Specimens of laminate (1 x lin., 
some from Test Programme No. 3 
Appendix 3), incorporating 
DPPH, and some from other sources, 
were steeped in a boiling solution of 
the dye for periods of from 30 seconds 
to 2 minutes, rinsed, dried and 
examined for staining. Additionally, 
in an attempt to develop a more con- 
venient routine test specimens of 
laminate were treated with drops of a 
dye solution which were rinsed off after 
a period of from 30 seconds to 2 
minutes and the incidence of staining 
was noted. 

The dyes examined were Methylene 
blue, Methyl violet, Rhodamine B, 
Chlorazol green, Chlorazol fast red, 
Malachite green, Bismarck brown, and 
1 : 4-diamino-anthraquinone. 


b) Results 

When steeped in the dye solution 
considerable differences staining 
between fully cured laminates and 
badly undercured laminates’ were 
noticed, though intermediate stages 
were not clearly defined. Similar re- 
sults were obtained with the spot test; 
in this case, 1:4-diamino-anthra- 
quinone (1. solution in methanol) was 
the most promising dye examined. 


c) Conclusions 
Although grossly undercured lamin- 
ates are readily detectable, very little 
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differentiation between a_ series of 
laminates of varying degrees of under- 
cure was obtained. 


5.8.4 Dye-leaching 

a Test Method 

An attempt was made to assess the 
degree of cure of a cast resin specimen 
by measuring the rate of leaching of 
dve-stuffs from it. As a non-destruc- 
tive inspection test, the time taken to 
produce a detectable stain on a piece 
of moist filter placed on the surface of 
the resin was used to estimate this 
rate. Two dyes, methylene blue and 
phenolphthalein, were tried. The latter 
proved to be more satisfactory and 
filter paper moistened with 2N sodium 
carbonate containing 5 grams _ of 
sodium hydroxide per litre was used 
as the detector. Specimens of Marco 
SB28C, to which 0.25 phenol- 
phthalein had been added, were . cast 
between glass plates 0.125in. apart 
Amounts of catalyst varying from 0.5 
to 4./ were used in an effort to alter 
the degree of cure. The staining time 
was determined 5 hours, 24 hours, and 
7 davs after gelation. 


hb) Results 
Differences in staining time were 
observed which could be correlated 
with the time of cure. Of the speci- 
mens cured for 7 days, only that made 
up with 0.5 catalyst showed any 
staining on times up to | hour. 


c) Conclusions 

As carried out, the test could differ- 
entuiate between fully and incompletely 
cured resins, but it is uncertain 
whether it would distinguish between 
resins in the critical cure region. It is 
possible that the method could be 
developed for use as an inspection test, 
but it would have to be established that 
the addition of the dye-stuff has no 
long term adverse effects on the resin. 
5.8.5 Effect of Test Peroxide 
a) Test Method 

The effect on the cross-breaking 
strength of 14 days’ immersion in high 
test peroxide (HTP) at 25°C. was 
determined. The increase in weight of 
the laminate and the decrease in 
strength of the peroxide were deter- 
mined, and the permeability of hydro- 
gen peroxide through the laminate into 
distilled water was also measured. 

Laminates were prepared at 25°C 
heat-cleaned satin-weave glass 
cloth and Crystic 189 resin by the 
standard no-pressure laminating tech- 
nique. Panels were of 12 plies, 12 x 
llin., with parallel warps and were 
cured for 16 hours at 49, 20° and 
30°C.; half of the specimens were 
post-cured for 3 hours at 80°C. Tests 
were started 6 davs after completion of 
cure. 


b) Results 

1) The percentage change in cross- 
breaking strength showed no 
regular change with increasing 
cure, although post-cured speci- 
mens were less affected than the 
corresponding non - postcured 
specimen 


High 


u) The change in weight of the 
specimens decreased with increas- 
ing cure but the change in HTP 
concentration showed no uniform 
trend. 

ii) permeability induction 
period increased with increasing 
cure, but this was probably due to 
leaching of unreacted organic 
peroxides from the resin. The rate 
of permeation was reduced by 
post-curing but was otherwise not 
dependent on the curing tempera- 
ture. 


¢) Conclusions 

Little information as to the degree 
of cure of an unknown specimen could 
be obtained from a study of the effects 
of HTP. 


6. RELATED INVESTIGATIONS 
6.1 Styrene Loss 
a) Test Method 

Since the properties of a polyester 
resin depend on the maximum cross- 
linking of the original ester chain with 
the monomeric styrene to form. the 
block copolymer, it is essential for 
sufficient styrene to be present in the 
laminated structure when cure takes 
place. The loss in weight from open 
surfaces of laminates was measured in 
relation to time. 

Test lay-ups with medium and low 
viscosity Crystic 189 and single layers 
of glasscloth or glassmat with a Cello 
phane backing were weighed and then 
placed in a draught-free atmosphere 
These were reweighed at regular inter 
vals. Similar lay-ups ‘incorporating 
Crystic Pregel 17 were also included in 
the study. 


4) Results 

Considerable losses of stvrene from 
the laminates occurred. In the case of 
low viscosity resins the loss was as high 
as 16. of the resin weight in 8 hours. 
Use of medium viscosity resin effected 
a 30 reduction of this loss, and the 
introduction of a surface matting agent 
Crystic Pregel 17) cut it by 50 
Laminates obtained after. losing 25 
volatiles) of the resin weight showed 
obvious signs of undercure. 


Conclusions 

The styrene loss from the surface 
of an open laminate is a very impor- 
tant factor, and can lead to partial 
or complete undercure. It can be com- 
pletely prevented by the use where pos- 
sible of a protective release film such 
as Cellophane, on the surface; where 
curvature prevents the use of this 
method it can be substantially reduced 
by the incorporation of modifving 
materials in the laminating resin. 


6.2 Permanent Under-cure 


a) Introduction 

It was found to be impossible for 
different laboratories to perform co- 
ordinated tests on the same unmatured 
specimens as the state of cure changed 
during their time of transit from one 
laboratory to another. Possible methods 
of obtaining samples with permanently 
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different states of cure were therefore 
investigated. 


b) Methods of Achieving Permanent 
Undercure 

1) By low-temperature storage 

Low temperatures greatly reduce the 
reactivity of a ‘cold’ cure polyester 
resin and it was thought that this 
method might be used to retard the 
cure or prevent it proceeding to com- 
pletion 

Test laminates—These were prepared 
with Matco 28C and six lavers of 
0.030in. thick scrim glasscloth Fabric 
H, DTD 797 using a ‘cold’ cure 
system (4 Catalyst paste H, 2 
accelerator E). At the point of gela- 
tion the laminates were transferred to 
a temperature of 4°C., being placed in 
a polythene envelope to avoid conden- 
sation effects. Changes in properties 
were measured at regular intervals. 

Results—Storage at 4°C. did not 
arrest polymerization and the cure con- 
tinued slowly for three’ weeks. 
Changes in properties were still 
measurable after this time. 

Conclusions—Low-temperature stor- 
age is not a_ suitable method for 
obtaining permanent undercure as the 
catalyst accelerator system is still 
active though at a retarded rate. 


un) By choice of catalyst system 

The use of a large amount of 
accelerator in a catalysed resin will 
often result in the preferential decom- 
position of the peroxide at a much 
faster rate than the resin can make use 
of the liberated free radicals. 

Test laminates—These were prepared 
with five layers of Y.3 glasscloth (plain 
weave, E type continuous filament, 
7.loz./sq. yd., approximately equiva- 
lent to P& fabric of DTD 5518) and 
Marco 28C and Crystic 189 LV resin 
systems based on a high accelerator and 
low catalyst concentration using ben- 
zoyl peroxide ‘dimethyl aniline 
catalyst accelerator ratio 1:10 or 1:20, 
or cyclohexanone peroxide / cobalt 
naphthenate catalyst accelerator ratio 
from 8:1 to 1:2. 

The changes in properties on storage 
at room temperature and after post- 
cure were measured. 

Results — It was found that neither 
system halted the polymerization en- 
tirely, changes occurring over a long 
period of storage. The benzoyl per- 
oxide dimethyl aniline system gave a 
laminate in an undercured state, but 
the system appeared to be uncontroll- 
able. Long periods of heating at 80°C. 
overcame this type of undercure. 

Conclusions — A low catalyst/high 
accelerator system will not produce 
permanent undercure at a controlled 
point as required 


ii) By the use of inhibitors 

Quinones were incorporated into the 
resin formulation in concentrations of 
up to 0.2°” by weight of resin but per- 
manent undercure did not result. The 
stable free radical diphenyl picryl- 
hvydrazyl (DPPH) was then used in 
amounts up to 0.5 /. Both cast resins 
and laminate samples were prepared 
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from Crystic 189 (as in Appendix 3), 
the physical properties of which did 
not change on prolonged heating at 
80°C. and which showed all the char- 
acteristics of undercure, the degree of 
undercure depending on the propor- 
tion of DPPH used. With laminates 
made from resin formulations contain- 
ing 0.5 DPPH, from 10-15 of 
resin was leached during a two-hour 
boil in water. 

As a consequence of this work, a 
sei of laminates was prepared contain- 
ing proportions of DPPH such that 
the critical region, t.e. where undue 
leaching of resin by water began, was 
covered. Specimens from these lamin- 
ates were circulated to members of the 
Sub-Committee for assessment. The 
net result was, that although a badly 
undercured laminate was distinguished, 
not one of the selected individual tests 
applied appeared differentiate 
between the other laminates in the set. 

Reference: ‘The use of diphenyl 
picrylhdrazyl in the production of per- 
manently undercured polyester /glass- 
fibre laminates’ by B. A. Blythe, M. M. 
Cornford, and W. W. Wright, Unpub- 
lished Ministry of Aviation Report, 
December 1959 


6.3 Exposure of Laminates on a 
Submarine 

a) Test Method 

By arrangement with the Admiralty 
the laminates were fixed to the super- 
structure of a submarine and left ex- 
posed for twelve months. During this 
time the submarine was at sea for a 
total of 2,262 hours, 1,769 hours on 
the surface and 893 hours submerged. 

Ten different types of laminates were 

exposed; each laminate was prepared 
from eight layers of Loomstate 0.030in 
scrim cloth (fabric H to DTD 797). 
Cold setting Marco Resin SB 28C was 
used in each case. The variations 1n- 
troduced were as follows: 

i) Unfilled resin, Cellophane surface 
on both sides, but with unsealed 
edges; post-cured. 

ii) as (1) but with sealed edges. 

iii) As (i) but without post-cure. 

iv) As (iii) but with sealed edges. 

v) The resin contained 20. of dry 
calcium carbonate in this case. 
Also used for an initial ‘ gel-coat’ 
on the mould. Unsealed edges. 
No post-curing. 

vi) As for (v) except that the ‘ gel- 
coat’ was applied finally on the 
top surface of the laminate. 

vii) As (iii) but omitting Cellophane. 

viii) As (vii) but with sealed edges. 

ix) An unfilled resin was used and 
a single layer of staple glass-fibre 
tissue was applied initially to the 
mould surface. Unsealed edge. No 
post-curing. 

x) As (ix) but a staple glass-fibre 
tissue was applied to the exposed 
upper surface. 


b) Results 

It was found that the condition of 
the panels was generally satisfactory. 
Panels 3, 4 and 6 had lost some of 
their gloss. Panel 7 had lost resin 
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from the top two layers, panel 8 from 
the top layer, and panel 10 had lost 
some surface resin 


c) Conclusions 
i) The polyester resin laminates, in 
general, stood up extremely well to 
sea-water immersion 
ii) When adequate precautions are 
not taken during manufacture, 
some leaching occurs in sea-water 

iii) Protection of the exposed sur 

face during cure confers a large 
degree of immunity, and, when 
followed by a post-cure treatment, 
appears to eliminate the likelihood 
of leaching. 

Reference: ‘ Polyester glass-fibre lami- 
nates exposed on a submarine.’ Unpub- 
lished Ministry of Supply Report, June 
1959 


6.4 Critical Analysis of Documents 


A series of reports and technical 
papers having a bearing on the problem 
of the assessment of cure of resins 
were examined and abstracted as they 
became available. Some of these docu 
ments relate specifically to particu 
lar test methods and properties, others, 
more generally, to the problem of 
determination of degree of cure 

A critical survey was prepared of 
certain selected documents which are 
listed in section (a) of the bibliography 
From this survey it was concluded that 
all the methods of test described were 
empirical and could only be related to 
degree of cross-linking by carrying out 
fundamental work on the structure of 
the materials. In addition it was con 
cluded that careful control of water 
content, humidity and temperature 
were essential in the determination of 
hardness, dielectric constant, etc 


(a) Documents Examined and Ab- 

stracted 

G. A. Sofer and E. A. Hauser, 7. Polymer 
Sct., 1952, 8, 611, ‘A new tool (ultra- 
sonics) for determination of the stage 
of polymerization of thermosetting poly- 
mers. 

G. A. Sofer, A. G. H. Dietz and E. A 
Hauser, Ind. Eng. Chem., 1953, 45, 
2743, ‘Cure of phenol-formaldehyde 
resin: progress determined by ultra- 
sonic wave propagation.’ 

B. Maxwell, Princeton University Plastics 
Laboratory Technical Report 34B (Con- 
tract DA-36-039 Sc-42633), 1954, ‘An 
investigation of the hardness testing of 
plastics.’ 

R. B. Kirby, Princeton University Plastics 
Laboratory Technical Report 34C (Con- 
tract DA-36-039 Sc-42633), 1954, ‘Ap- 
paratus and methods for determining 
some dynamic properties of non-rigid 
plastics materials.’ 

A. J. Schwarber, R. R. Schowalter, K. D 
Cooley and S. A. Wenk, Battelle 
Memorial Institute, Second Quarterly 
Report to Bureau of Ships (Contract 
No. Nobs-61761 Sub-task 33), 1954 
‘ Non-destructive testing of polyester- 
glass laminates.’ 

A. G. H. Dietz, Informal Report on tests 
conducted for Naval Ordnance Labora- 
tory, Maryland, June 7 1954, ‘ Effect 
of composition on ultrasonic propagation 
in glass-reinforced plastics.’ 

G. B. Baumeister, ASTM Bulletin 1955, 
No. 204 (Feb.), 50, * Production testing 
of bonded materials with ultrasonics.’ 
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(b) Other Documents Examined by 

the Sub-committee 

F. Werren, US, FPL Report No. 1807 
(1949), ‘ The effect of span : depth ratio 
and thickness on the mechanical proper- 
ties of a typical glass-fabric-based 
plastic laminate as determined by 
bending tests.’ 

H. G. Manfield, Unpublished Ministry 
of Supply Report (1954), ‘A non- 
destructive method of establishing curing 
cycles for synthetic casting and laminat- 
ing resins.’ 

D. M. Brasher and F. Wormwell, CRL 
Report, * Electrical measurements, in the 
study of immersed paint films on metal.’ 

D. M. Brasher and F. Wormwell, 7. Appi. 
Chem., 1954, 4, 62, * Electrical measure- 
ments in the study of immersed paint 
coatings on metal,’ Part I. 

. E. Wier, D. C. Pons and B. M. Axilrod, 
NACA Res. Mem., 51, C.21, ‘ Effects 
of humidity during fabrication on some 
physical properties of glass fabric- 
unsaturated polyester laminates.’ 

R. Hayes, British Resin Products Report 
1954), British Plastics Federation Ref. 
ZBB. 107, ‘ Influence of span length 
and rate of strain on flexural strength of 
polyester-glass laminates.’ 

R. Hayes, British Resin Products Technical 
Note No. P.201 (1955), *‘ Notes on some 
results obtained on rigid plastics with 
Wallace Microhardness ‘Tester.’ 

R. B. King, Unpublished Ministry of 
Supply Report (1955), ‘ The assessment 
of interlaminar strength in 
polyester-glass laminates.’ 

M. Gordon and B. M. Grieveson, 7. 
-olymer Sci., 1955, 17, 107, ‘A new 
visco-dilatometer with applications t») 
the Trommsdorf effect in unsaturated 
polyester resins.’ 

M. Gordon, B. M. Grieveson and I. D. 
McMillan, 7. Polymer Sct., 1955, 18, 
497, ‘Monomer reactivity ratios in a 
model unsaturated polyester system.’ 

M. Gordon and B. M. Grieveson, Unpub- 
lished Manchester College of Science 
and Technology Report, * The physical 
properties of polyester resins,’ April 
1956. 

L. H. Vaughan, Chem. and Ind., 1956, 829, 
* Some general principles involved in the 
manufacture of polyester resins.’ 

A. D. Coggeshall, SPI 12th Annual Meet- 
ing of Reinforced Plastics Division, 
Chicago, Illinois, 1957. Reprint Section 
8-A, pp. 1-14, ‘ The significance of 
second-order transition in polyester and 
epoxy resins glass-fibre-reinforced 
laminates.’ 

B. T. Hayes, W. J. Read and L. H. 
Vaughan, Chem. and Ind., 1957, 1162, 
‘Some new chemical and _ physical 
aspects of polyester resin technology.’ 

A. A. Tomkins; Plastics Institute Trans- 
actions and Journal, 1958, 26, 389, 
‘ The assessment of cure.’ 


7. CONCLUSIONS 


The conclusions reached by the sub- 
committee during the course of this 
work can be summarized as follows: 

(a) The primary object of the work, 
namely the development of an 
inspection test to measure the 
degree of cure of a resin specimen, 
has not so far been achieved. 

(b) Whereas most of the physical 
testing methods examined can be 
relied on to reveal cases of gross 
-undercure they are not capable of 
distinguishing between specimens 
whose degree of cure is not readily 
apparent. The precision of the 
methods so far examined is 
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masked by variations inherent in 
the material under examination, 
e.g. surface imperfections, overall 
and local variations in glass/resin 
ratios, etc. 

Swelling by, and extraction with, 
solvents both show promise as 
methods to differentiate between 
specimens of differing degrees of 
cure, though they are destructive 
to the specimen. Further work 
is, however, being carried out on 
these tests to determine their 
applicability. 

(d) The addition of diphenyl picryl- 
hydrazyl to resin mixes to retard 
the subsequent cure has _ been 
developed as a means of obtaining 
laboratory specimens of under- 
cured laminates for test purposes. 

‘e) During the course of the sub- 
committee’s investigations and re- 
lated work much information has 
been acquired on the workshop 
requirements necessary for pro- 
ducing good mouldings consis- 
tently and on the best technique 
for contact moulding. This know- 
ledge has made possible consider- 
able improvements in production 
techniques and conditions. Some 
desirable techniques are outlined 
in Appendix 5. 


Suggested Further Work 

The most promising 
method, hardness testing, 
further investigated. 

A thorough study of the related 
phenomena of leaching, solvent extrac- 
tion, and swelling should be made and 
attention directed to the chemical 
nature of the fractions extracted from 
the resins by solvents. 

In an attempt to gain a more funda- 
mental understanding of the complex 
problem of cure, a chemical investiga- 
tion of the curing process and the 
cured resin system has been instigated. 
It is hoped at a later date to correlate 
the chemical structure of the resin 
system with its gross physical pro- 
perties and to postulate novel methods 
of assessing cure. 
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APPENDIX 1 
PREPARATION OF SPECIMENS 
FOR TEST PROGRAMME No. 1 

Materials 
Resin Scott Bader Crystic 189 
Low Viscosity. 


Accelerator Scott Bader Accelerator 


Scott Bader Catalysts B 

and H. 

Reinforcement Low-alkali cloth, thick- 
ness 0.0035in., style 116, 
desized by heat treat- 
ment 112 (analysis indi- 
cated a 114 finish) ex 
Owens-Corning Fibre- 
glass Corporation. 


Catalysts 


Preparation of laminates and cast resin 
Spe 

The cloth was used as received ex- 
cept that it was dried at 80°C. for one 
hour prior to lamination. 

All laminates were 35-ply and were 


prepared with the warps of the pre- 
conditioned reinforcing cloths parallel 
and specimens were subsequently cut 
parallel to the warp. All specimens 
were approximately 0.12S5in. thick 


1) Cold-cured 

Prepared using resin containing 
Accelerator E (1 and Catalyst H 
4 at temperatures of 4°, 20° and 
30°C., without application of pressure 
Half of each specimen was posi-cured 
at 80°C. for 3 hours. 

1) Cured without addition of an 
accelerator 

Prepared using resin. containing 
Catalyst Paste B (2 Three condi 
tions of hot cure were examined: (a 
80°C. until gelled; (b) 80°C. until 
gelled followed by 30 minutes at 
100°C.; (c) 80°C. until gelled followed 
by 30 minutes at 120°C. 

No pressure was applied and the 
specimens were not quenched. 


Specimens 
The resin content of 
checked before testing. 


these was 


Testing 

Testing of all specimens’ was 
arranged to take place 7 days after their 
preparation. However, since the speci- 
mens were distributed by post it was 
not possible to control the temperature 
during this period 


APPENDIX 2 
PREPARATION OF SPECIMENS 
FOR TEST PROGRAMME No. 2 
Materials 
Resins Scott Bader Crystic 
189 Low Viscosity and 
Marco 28C 
Scott Bader 
tor E. 
Scott 


Accelerator Accelera- 


Catalyst Bader Catalyst 
Cloth in 


and 


Reinforcements USA 
Appendix No. 1 
0.030in. scrim A glass 


Preparation of laminates 

Both fabrics were used as received 
except that the cloth was dried at 
80°C. for one hour before lamination. 

Cold-cured laminates, both  un- 
matured and matured, were prepared 
as described in Appendix No. 1, using 
the following combinations of 
materials: (i) Crystic 189 LV and 
USA Cloth; (ii) Marco 28CC and 
USA Cloth; (iii) Marco 28C and 
0.030in. scrim. 

All laminates were made between two 
layers of Cellophane 


Specimens 
The resin content of 
checked before testing 


these 


Testing 

Testing of all specimens’ was 
arranged to take place 7 days after their 
preparation. However, since the speci- 
mens were distributed by post it was 
not possible to control the temperature 
during this period 
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UNIVERSAL 


RAW MATERIALS 


for the 


RUBBER INDUSTRY 


OLEINES 


Extra Pale, Pale and Brown 


STEARINES 


High qualities of low lodine Value. Rubber grade 
and Commercial qualities in Flake, 
Block and Powder. 


GLY CERINES 


B.P. and Refined Technical grades. 


DISTILLED FATTY 
ACIDS 


Lauric Acid in all grades of purity. Distilled Fatty 
Acids for compounding and soapmaking. 


SPECIAL 
RUBBER SOAPS 


For lubrication and latex production. 


WRITE FOR TECHNICAL BROCHURE 
SAMPLES AVAILABLE ON REQUEST 


THE UNIVERSAL OIL il 


COMPANY LIMITED a hi 


HULL Head Office and Works 
Phone: 41311 (9 lines) pt it 


Telegrams and Cables “UNIVOL, HULL” 


LONDON Cunard House. | oN i 


88 Leadenhall Street, E.C.3 
Phone: AVE 4081 (3 lines! 
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APPENDIX 3 


PREPARATION OF SPECIMENS 
FOR TEST PROGRAMME 
NO. 3 


Materials- 
Resin Scott Bader Crvystic 
189 low viscosity. 
Scott Bader Accelera- 
tor E. 

Scott Bader 
paste H. 
0.009in., 8-end, 225’s, 
satin-weave, low alkali, 
heat-cleaned glass cloth 
to DTD 797 Type S.2. 
Cellophane sheet, non- 
moisture - proofed 
Grade PT 400. 
Polyvinyl alcohol from 
aq. solution con- 
of Aero- 


Accelerator 


Catalyst Catalyst 


Reinforcement 


Parting agent 
(laminates 


Parting agent 
cast resin) a5 
taining 10 

sol OT (1 


Preparation of 
Enough resin mix was prepared at 

any one time to suffice for the manu- 
facture of both cast and laminate speci- 
mens at any one cure temperature. The 
following formulation (parts by weight 
was employed : 

Resin 

Accelerator 

Catalyst 


resin 


Preparation of cast resin sheets 

Two glass sheets (12 x 12in.) were 
cleaned, coated thoroughly with poly- 
vinyl alcohol solution, and air-dried at 
room temperature for 8 hours. A cell 
was prepared from the coated sheets 
using a rubber strip (0.125in. thick, 
U.Sin. wide, and 40in. in length) as a 
separator and securing the whole with 
six ‘G’ clamps. 

The cell was held in a vertical posi- 
tion, conditioned at a fixed temperature 
0°, 10°, 20°, or 30°C.; tolerance 
2°C.) for one hour, and then filled 
with air-free resin solution taking pre- 
cautions to avoid the trapping of air 
in the cell. The cell was then main- 
tained at the desired temperature (U°, 
10°, 20°, or 30°C.) for 16-24 hours, 
after which the casting was removed 
from the cell, trimmed to a size of 
10 x 10in. and divided into two halves 
each 5 x 10in. One half was post- 
cured at 80°C. for 3 hours, aid the 
other half was tested immediately. 


Preparation of laminates 

Ten pieces of glass cloth (12 x 12in. 
were conditioned at 80°C. for 24 hours 
immediately prior to use. A contact 
laminate was then prepared as follows 
using a weight of resin equal to that 
of the cloth: 

One piece of cloth was placed cen- 
trally on a Cellophane sheet (16 x 
16in.) and thoroughly impregnated 
with resin using a brush. A second 
piece of cloth was then placed on the 
first, so that the warp was parallel to 
that of the first, and similarly impreg- 
nated with resin. This procedure was 
repeated with the remaining pieces of 
cloth. The laminate was then covered 
with a second sheet of Cellophane and 
trapped air and excess resin were re- 
moved from it by rolling with a light 
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hard roller; by this means a continuoys 
seal of resin was built up between the 
overlapping sheets of Cellophane. The 
laminate was cured at 0°, 10°, 20°, 
or 30°C. (tolerance 2°C.) on a plain 
surface without application of pressure, 
for 16 to 24 hours. The Cellophane 
was then removed, the laminate was 
trimmed to 10 x 10in. and then divided 
into two halves of equal area. One half 
was post-cured at 80°C. for 3 hours 
and the other was tested immediately. 


Specimens 
The resin content of 
checked before testing. 


these was 


Testing 

Testing of all specimens’ was 
arranged to take place days after 
their preparation. However, since the 
specimens were distributed by post it 
was not possible to control the tem- 
perature during this period. 


APPENDIX 4 


PREPARATION OF SPECIMENS 
FOR TEST PROGRAMME No. 4 


Materials 
As for Test Programme 
Appendix No. 3). 


No. 3 


Preparation of Specimens 

As for Test Programme No. 3 
(Appendix No. 3) except that speci- 
mens (6 x 6in.) were prepared using 
the 10° and 30°C. cure conditions 
only, and the cure was limited to 16 
hours. After this period one half of 
each specimen was post-cured as pre- 
viously, and the other was tested im- 
mediately by the originating laboratory. 
The post-cured specimens were circu- 
lated and tested by the various labora- 
tories as received. 


Specimens 
The resin content of 
checked before testing. 


these was 


APPENDIX 5 
TECHNIQUES DESIRABLE FOR 
THE PRODUCTION OF POLY- 

ESTER/GLASS CONTACT 

MOULDINGS 

The following conditions have been 
found to be desirable for the produc- 
tion of consistently good polyester 
glass contact mouldings but should not 
be regarded as comprehensive. They 
do not in any way represent a specifica- 
tion for such mouldings. 


Workshop requirements 

a) The ambient temperature of a 
workshop where contact moulding 
is carried out should be constant. 
The temperature should not exceed 
70°F.; above this temperature the 
loss of styrene from the surface 
layer of the laminate may be ex- 
cessive, resulting in an unsatisfac- 
tory laminate. The minimum tem- 
perature is governed by considera- 
tion of production techniques as 
although the laminate will cure 


satisfactorily even at low tem- 
peratures, under these conditions 
the time of cure will be greatly 
increased. 

c) If an air blower 1s used to remove 
the obnoxious stvrene fumes whilst 
laminating, it should not be 
allowed to play directly on the 
surface of the laminate. Where 
other forms of ventilation are em- 
ployed they should not cause ex- 
cessive draughts. 


Contact moulding technique 

a) The polyester resin should be 
formulated to have a gel time of 
less than one hour to minimize 
stvrene loss. 


b. It follows from (a) that if a large 
moulding has to be made where 
the lay-up time may be several 
hours or even days, it is sounder 
to laminate layer by laver using a 
resin mix having a short gel time. 

c Care must be taken by the opera- 
tor to ensure that there is a suffi- 
cient dwell time for the impregna- 
tion of the glass-fibre with the 
resin after the resin has wet-out 
the glass fibre before any rolling 
operations are carried out to re- 
move air. 

d) Sufficient catalyst must be used in 
all cases, and excess of accelerator 
should not be used to compensate 
for a deficiency of catalyst. 

e Any necessary variations in the gel 

time should be achieved by chang- 
ing the accelerator content and not 
the catalyst content. 
A gel coat (which may be im- 
proved by the use of a surfacing 
tissue) should be used on the sur- 
face of the laminate which would 
be exposed either to the atmos- 
phere or to water, as shown clearly 
by the submarine work. 

g Mineral fillers as additives to the 
resin or the gel coat should be 
used with great caution, since they 
can lead to crazing as in the sub- 
marine work. 

h) If a laminate has been made care 
fully with (a) the optimum 
catalyst/accelerator content, (b 
the minimum styrene loss due to 
evaporation, and (c) no inhibiting 
materials present, the laminate will 
cure satisfactorily at temperatures 
below the optimum even though 
this may take several months. 

1 If when using a_ styrene-linked 

system it is required to bring a 
laminate rapidly to a state where 
no further change will take place, 
it should not be post-cured im- 
mediately after gelation of the 
resin. There should be a time lapse 
of at least 24 hours and if pos- 
sible longer, before post-curing at 
an elevated temperature, and the 
post-curing heat should be applied 
gradually. 
Where applicable, styrene loss can 
be minimized by the use of a thin 
film (e.g. Cellophane) placed over 
the surface. 
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HAF and 


Our new Dutch plant is an exact 
replica of the many carbon black 
plants our group own in America, 
ensuring absolutely an equivalent 
material to the American grades of 
Continex HAF and Continex ISAF 


Situated at Rotterdam with its own 
railway-siding our plant can ensure 
prompt shipment anywhere by road, 


rail or water. 


Our technical service is ensured by 
ateam of specialists American trained 
— and a well-equipped workman-lik« 
laboratory at Rotterdam — they are 


there to serve and to advise yor 


Distribution by Witco with years of 
carbon black experience behind 
them and a world-wide team of 
experienced agents and branch 
offices to serve you. 


WITCO CHEMICAL COMPANY LTD 


(Distributors for Continental Columbian Carbon Nederland N.V.) 
BUSH HOUSE ALDWYCH, LONDON WC 2 WESTBLAAK 5 - ROTTERDAM 
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VIEWS and REVIEWS 


HIS is a review of reviews. I start with the December 
1960 issue of Kunststoffe, which celebrated 50 years 
of publication w:th a review issue. 


Fifty Years in Plastics 


It has a 10-page article by Dr H. Saechtling entitled 
‘Half a Century of Plastics,’ written, of course, mainly 
from the German standpoint. In the first issue, 50 years 
ago, Kunststoffe expressed the hope that s.nce the 
chemist was never content merely to imitate nature, he 
might in the course of time be able to make products 
which were even better than those made by nature. 

In fact, many of the synthetics which were to come 
had already by that time been made in the laboratory, 
though commercially they did not become available until 
the °30s. Dr Saechtling distingu.shes four periods in the 
development of the plastics: 

1. 1870-1910. Plastics based on natural materials, such 

as cellulose and casein. 

2. 1910-1930. Classical condensation polymers, such 

as phenol-formaldehyde. 

3. 1930-1940. Polymers based on acetylene and ethy- 

lene. 

1940 onwards. Mass production. Petrochemistry. 

He briefly surveys the work of Franz Fischer on coke-oven 
gases, and that of Reppe on acetylene chemistry, and he 
rightly stresses the importance of petroleum and natural 
gas in the almost logarithmic increase in world output 
since 1950. 

He gives too a good, short description of the evolution 
of our knowledge of the structure of polymers from the 
work of Fischer on the polysaccharides and polypeptides 
in the first two decades of the century, through that of 
Harries on the structure of natural rubber, and the 
contributions of Polanyi and Mark, and he gives a lot of 
space to the investigations and ideas of Staudinger and 
his school from 1925 to 1940. 

He then considers the h’storical development of the 
several types of high polymers, beginn:ng with the early 
plastics based on natural materials, such as hardened 
casein, celluloid, and the cellulose esters. 

Secondly he deals with the classical condensation resins. 
‘If one studies what Bae‘eland said in the Chemiker 
Zeitung of 1909 about his patents of the previous year, 
one is astonished at the clarity with which he saw the pos- 
sibilities of his pressure- and heat-process for hardening 
phenol resins which in the following decade became the 
most important of all .. .” 

The German Bakelite factory was erected in 1910 and, 
six months later, the American Bakelite Co. was formed. 
The phenol and cresol res'ns were developed rapidly by 
both sides during the first world war. 

Urea- and melamine-formaldehyde came in 1931 and 
1935, and led to the extremely important development 
of glues particularly for plywood. It was in 1912 that 
Klatte developed processes for the production of vinyl 
chloride and vinyl acetate from acetylene and hydrochloric 
acid and acetic acid, but no useful commercial applications 
ensued, and the work appears not to have been taken up 
again until the ’20s, at the end of which var:ous patents 
and production arrangements were made by the IG at 


Hoechst, Ludwigshafen, and Bitterfeld, and by Dynamit 
AG at Troisdorf. By 1937 there was a considerable pro- 
duction of polyvinyls and polystyrene, and products in- 
cluded plastisols and dispersions, cab!e insulation, sheet 
and film, tubing and pip-ng, and flooring. 

“The broader development of the production of vinyl 
and styrene polymers went ahead after the war in all 
countries, before everything else in the field of plastics. 
Technical progress in the next 10 years was even greater 
than before (and included): new and improved processes 
of polymer zation, new polymers especially mixed 
polymers and poly blends, better processing and appli- 
cation properties — impact strength and suitability for 
deep drawing were much to the fore—foams and 
especially foamed polystyrene.’ 


Olefine Polymers 

“March 27 1933 is the historic date on which Fawcett 
and Gibson of I.C.I. not'ced for the first time the synthesis 
of polythene as a by-product (in the residue) of a high- 
pressure reaction. This, in the second half of the third 
decade, following systematic further investigation, led to 
the sett'ng-up of technical production of polythene which 
was considerably strengthened by the demands of war. 
In chemical technology at this time, polythene played 
much the same role in England as PVC did in Germany .. . 

“The further development of polythene and of the 
polyolefines in the period after the war is an example of 
how the now-widely-employed teams of investigators 
built successfully on the sure basis of scientific macro- 
molecular chemistry. It was a sensation for the technical 
world when, in 1952, Ziegler’s normal-pressure polythene 
process using directed catalysis appeared at Mulheim; in 
1953, the product was in production at Farbwerke Hoechst. 
This was soon followed by other processes, working at 
medium pressures and us’ng solvent-suspended catalysts, 
developed by Phillips Petroleum and Standard Oil, and 
by the improved high-pressure processes of I.C.I. Using 
the same kinds of catalysts as Ziegler, in 1954 Natta dis- 
covered the principle of regular, isotactic polymerization 
of polypropylene, which two years later was put on the 
market by Montecatini.’ 

Saechtling then reviews briefly the later developments 
of Ziegler catalysis which I have already dealt with at 
greater length in ‘ Views and Reviews’ for January 7 
and 14. He gives a short historical table of the develop- 
ment of polytetrafluorethylene and of trifluorchlorethylene. 


Modern Plastics 

Under this title, there is a section dealing with the 
polyamides, nylon and perlon, the linear polyesters like 
terylene, the polycarbonates, and others. In 1937, Otto 
Bayer and his co-workers began their systematic studies 
of the polyfunctional isocyanates and hydroxy compounds 
which led to the great variety of molecular structures called 
urethanes, with their chain-lengthening and network- 
forming properties. Thus was opened a new kind of 
plastics materials, ranging from hard and rigid to soft 
and elastic, in a wide variety of products, mouldings, 
castings, fibres, foams, adhesives, paints, coatings. 

Finally come the unsaturated polyester resins and the 
epoxy resins both of which are still under development 
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and have great promise in the constructional industries. 
The silicones are but mentioned. 


Piastics Economics 

Saechtling, who is clearly an authority on this aspect 
of the matter, beg’ns this section of his paper with a 
theoretical consideration of the usual course of the output 
curve for new materials, on the basis of the usual S-curve 
of growth, in which four periods are dist-nguished, viz. 1, 
early beginnings; 2, gathering momentum; 3, very rapid 
increase; and 4, levelling-off. It will interest our industry 
to hear that he believes we are still in the third stage 
and cannot yet see at what point it will level out. 

A chart from 1920 shows the world outputs of plastics 
and non-ferrous metals and that plastics have overhauled 
and passed the metals. Our industry here will not be so 
pleased with a chart and a table he reproduces. The chart 
shows, among other things, that the plastics production 
in Germany and in England was about the same in the 
early 1950s but, about 1954, German production began 
to go ahead more rapidly and by 1959 was some 30 
higher than ours. The table tells the same story but, I 
think, even more cogently. It presents the output of 
plastics per head for each of nne countries for three 
years, 1950, 1954 and 1959. These are the British and 
German figures: — 

1954 
Great Britain 2. 5.5 
Germany .. 2.0 6.2 

Naturally the individual groups of plastics have different 
development curves and different countries are in different 
states of development, but the following figures, extracted 
from one of Saechtling’s tables will be of interest; they 
give the percentage of the total British production of 
plastics for 1959. 


Resins based on natural materials 
Condensation resins 

Polymers ; 

Modern synthetics . 

Natural resins 


There is much more in the economic survey but 
interested experts will doubtless consult the original. 

The fifty-year story in terms of production of plastics 
is that from a figure of some 10,000 tons in 1910, the 
world now has a yearly output of over 5m. tons. 


Plastics in the Soviet Union 

This issue of Kunststoffe also has a brief survey of 
the plastics industry in the USSR and presents the 
following table. 


1960 1965 
Phenol resins ‘ 171 390 
PVC and copolymers .. 177 1,170 
Polyester .. 320 2,360 
Polyamide at 280 2,300 
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Among the comments on the various types of plastics 
in the USSR are the following. 

The largest part of the output of formaldehyde resins 
will be used for making plywood. At present no polyolefine 
is produced but plans exist for a yearly production of 
200,000 to 300,000 tons; the chief problem is getting the 
monomers. About 30/. of the PVC is required for 
constructional work, mainly flooring and painting 
Parallel with the growth of acetylene production from 
natural gas, will be the manufacture of polyvinyl acetate 
and copolymers, for paints and for the leather industry; 
and the manufacture of polyvinyl alcohol, etc. for safety 
glass. Large quantities of cellulose esters are wanted for 
fibres and safety glass. For polyamides, the Seven Year 
Plan requires 10 times the 1957 output. Polyurethane 
foam production was established in 1959 and by 1965 the 
output will be 15 times greater. 


A Report in Colours 


The most visually striking part of the December 1960 
issue of Kunststoffe is the 42-page middle section called 
‘Plastics in Trade and Industry’ in which many most 
attractively reproduced colour photographs of plastics 
articles are an excellent record of the state of the industry 
today. They will form an excellent basis for comparison 
with products in the year 2010. All types of resins, 
processes, and products are shown, and I dare not start 
to particularize because it would be invidious to choose 
among so many beautiful pictures. 

Stull on the theme of reviews, this Kunststoffe has an 
article by C. H. Jenest of Arthur D. Little Inc., 
Cambridge, Mass., entitled ‘ The Plastics Industry in the 
USA.’ 


A Review of Views and Reviews 

So much for a second order review, a review of 
a review; I now come to a third order review. Since I 
began to write ‘ Views and Reviews,’ 21 weeks have 
elapsed during which I have reviewed (within the meaning 
the word has in these columns) six books and 49 journals 
or pamphlets, in all 119 papers. This of course is 
equivalent to dealing with about six papers and 24 journals 
and books per week. Obviously, I have read more than 
this because those I have used are the ones which, in my 
opinion, best warranted drawing to the readers’ attention 

My primary aim has not been to teach or even, in the 
strict sense, to inform, so much as to show, to exhibit, 
to indicate. In the second place, I have aimed to stimulate 

I have dealt in other men’s words and claimed to be 
an author and not an authority. The wide range of subjects 
is proof of this. Most of all, I have dealt with polymer 
technology in various ways, with the structure of polymers, 
with manufacturing processes, with applications; with 
synthetic rubbers, natural rubber; with coatings, adhesives, 
paints, plastisols; with tyres, rocket fuels, flooring, pack 
agng, building; with compounding, latices, design, 
analysis, testing, damping; with prophecy and the future, 
organization and advertising, education and manpower; 
with the IRI and the FBRAM. 

I have been surprised and pleased at the response. I 
know that most of my readers are not of the type to dash 
off a letter to me or to the editor if they are exceptionally 
pleased or irritated by what I have written. That there 
have been a number of these shows that ‘ Views and 
Reviews ’ is fulfilling its purpose of presenting sign ficant 
material in a lively form. I have learned a lot from my 
correspondents and hope to hear more from them during 
the next 12 months. 

CHARLES JENNINGS 
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HIS is a review of reviews. I start with the December 
1960 issue of Kunststoffe, which celebrated 50 years 
of publication w.th a review issue. 


Fifty Years in Plastics 


It has a 10-page article by Dr H. Saechtling entitled 
‘Half a Century of Plastics,’ written, of course, mainly 
from the German standpoint. In the first issue, 50 years 
ago, Kunststoffe expressed the hope that s-nce the 
chemist was never content merely to imitate nature, he 
might in the course of time be able to make products 
which were even better than those made by nature. 

In fact, many of the synthetics which were to come 
had already by that time been made in the laboratory, 
though commercially they did not become available until 
the °30s. Dr Saechtling distingu:shes four periods in the 
development of the plastics: 

1. 1870-1910. Plastics based on natural materials, such 

as cellulose and casein. 

2. 1910-1930. Classical condensation polymers, such 

as phenol-formaldehyde. 

3. 1930-1940. Polymers based on acetylene and ethy- 

lene. 

1940 onwards. Mass production. Petrochemistry. 

He briefly surveys the work of Franz Fischer on coke-oven 
gases, and that of Reppe on acetylene chemistry, and he 
rightly stresses the importance of petroleum and natural 
gas in the almost logarithmic increase in world output 
since 1950. 

He gives too a good, short description of the evolution 
of our knowledge of the structure of polymers from the 
work of Fischer on the polysaccharides and polypeptides 
in the first two decades of the century, through that of 
Harries on the structure of natural rubber, and the 
contributions of Polanyi and Mark, and he gives a lot of 
space to the investigations and ideas of Staudinger and 
his school from 1925 to 1940. 

He then considers the h‘storical development of the 
several types of high polymers, beginn'ng with the early 
plastics based on natural materials, such as hardened 
casein, celluloid, and the cellulose esters. 

Secondly he deals with the classical condensation resins. 
‘If one studies what Bae‘eland said in the Chemiker 
Zeitung of 1909 about his patents of the previous year, 
one is astonished at the clarity with which he saw the pos- 
sibilities of his pressure- and heat-process for hardening 
phenol resins which in the following decade became the 
most important of all... 

The German Bakelite factory was erected in 1910 and, 
six months later, the American Bakelite Co. was formed. 
The phenol and cresol res'ns were developed rapidly by 
both sides during the first world war. 

Urea- and melamine-formaldehyde came in 1931 and 
1935, and led to the extremely important development 
of glues particularly for plywood. It was in 1912 that 
Klatte developed processes for the production of vinyl 
chloride and vinyl acetate from acetylene and hydrochloric 
acid and acetic acid, but no useful commercial applications 
ensued, and the work appears not to have been taken up 
again until the °20s, at the end of which var:ous patents 
and production arrangements were made by the IG at 


Hoechst, Ludwigshafen, and Bitterfeld, and by Dynamit 
AG at Troisdorf. By 1937 there was a considerable pro- 
duction of polyvinyls and polystyrene, and products in- 
cluded plastisols and dispersions, cab!e insulation, sheet 
and film, tubing and pip-ng, and flooring. 

“The broader development of the production of vinyl 
and styrene polymers went ahead after the war in all 
countries, before everything else in the field of plastics. 
Technical progress in the next 10 years was even greater 
than before (and included): new and improved processes 
of polymer zation, new polymers especially mixed 
polymers and poly blends, better processing and appli- 
cation properties — impact strength and suitability for 
deep drawing were much to the fore—foams and 
especially foamed polystyrene.’ 


Olefine Polymers 

“March 27 1933 is the historic date on which Fawcett 
and Gibson of I.C.I. not‘ced for the first time the synthesis 
of polythene as a by-product (in the residue) of a high- 
pressure reaction. This, in the second half of the third 
decade, following systematic further investigation, led to 
the sett'ng-up of technical production of polythene which 
was considerably strengthened by the demands of war. 
In chemical technology at this time, polythene played 
much the same role in England as PVC did in Germany . . . 

“The further development of polythene and of the 
polyolefines in the period after the war is an example of 
how the now-widely-employed teams of investigators 
built successfully on the sure basis of scientific macro- 
molecular chemistry. It was a sensation for the technical 
world when, in 1952, Ziegler’s normal-pressure polythene 
process using directed catalysis appeared at Mulheim; in 
1953, the product was in production at Farbwerke Hoechst. 
This was soon followed by other processes, working at 
medium pressures and us'ng solvent-suspended catalysts, 
developed by Phillips Petroleum and Standard Oil, and 
by the improved high-pressure processes of I.C.I. Using 
the same kinds of catalysts as Ziegler, in 1954 Natta dis- 
covered the principle of regular, isotactic polymerization 
of polypropylene, which two years later was put on the 
market by Montecatini.’ 

Saechtling then reviews briefly the later developments 
of Ziegler catalysis which I have already dealt with at 
greater length in ‘ Views and Reviews’ for January 7 
and 14. He gives a short historical table of the develop- 
ment of polytetrafluorethylene and of trifluorchlorethylene. 


Modern Plastics 


Under this title, there is a section dealing with the 
polyamides, nylon and perlon, the linear polyesters like 
terylene, the polycarbonates, and others. In 1937, Otto 
Bayer and his co-workers began their systematic studies 
of the polyfunctional isocyanates and hydroxy compounds 
which led to the great variety of molecular structures called 
urethanes, with their chain-lengthening and network- 
forming properties. Thus was opened a new kind of 
plastics materials, ranging from hard and rigid to soft 
and elastic, in a wide variety of products, mouldings, 
castings, fibres, foams, adhesives, paints, coatings. 

Finally come the unsaturated polyester resins and the 
epoxy resins both of which are still under development 
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and have great promise in the constructional industries. 
The silicones are but mentioned. 


Piastics Economics 

Saechtling, who is clearly an authority on this aspect 
of the matter, beg’ns this section of his paper with a 
theoretical consideration of the usual course of the output 
curve for new materials, on the basis of the usual S-curve 
of growth, in which four periods are dist-nguished, viz. 1, 
early beginnings; 2, gathering momentum; 3, very rapid 
increase; and 4, levelling-off. It will interest our industry 
to hear that he believes we are still in the third stage 
and cannot yet see at what point it will level out. 

A chart from 1920 shows the world outputs of plastics 
and non-ferrous metals and that plastics have overhauled 
and passed the metals. Our industry here will not be so 
pleased with a chart and a table he reproduces. The chart 
shows, among other things, that the plastics production 
in Germany and in England was about the same in the 
early 1950s but, about 1954, German production began 
to go ahead more rapidly and by 1959 was some 30/ 
higher than ours. The table tells the same story but, I 
think, even more cogently. It presents the output of 
plastics per head for each of nne countries for three 
years, 1950, 1954 and 1959. These are the British and 
German figures: — 

1959 
Great Britain ‘ 9.9 


development curves and different countries are in different 
states of development, but the following figures, extracted 
from one of Saechtling’s tables will be of interest; they 
give the percentage of the total British production of 
plastics for 1959 


Resins based on natural materials 
Condensation resins ; 
Polymers 

Modern synthetics . 

Watural resins 


100.0 
There is much more in the economic survey but 
interested experts will doubtless consult the original. 
The fifty-year story in terms of production of plastics 
is that from a figure of some 10,000 tons in 1910, the 
world now has a yearly output of over Sm. tons. 


Plastics in the Soviet Union 

This issue of Kunststoffe also has a brief survey of 
the plastics industry in the USSR and presents the 
following table. 


1960 1965 
Phenol resins 171 390 
PVC and copolymers .. 177 1,170 
Polyester .. i 320 2,360 
Polyamide 280 2,300 


Among the comments on the various types of plastics 
in the USSR are the following. 

The largest part of the output of formaldehyde resins 
will be used for making plywood. At present no polyolefine 
is produced but plans exist for a yearly production of 
200,000 to 300,000 tons; the chief problem is getting the 
monomers. About 30/. of the PVC is required for 
constructional work, mainly flooring and painting 
Paraliel with the growth of acetylene production from 
natural gas, will be the manufacture of polyvinyl! acetate 
and copolymers, for paints and for the leather industry; 
and the manufacture of polyvinyl alcohol, etc. for safety 
glass. Large quantities of cellulose esters are wanted for 
fibres and safety glass. For polyamides, the Seven Year 
Plan requires 10 times the 1957 output. Polyurethane 
foam production was established in 1959 and by 1965 the 
output will be 15 times greater. 


A Rceport in Colours 


The most visually striking part of the December 1960 
issue of Kunststoffe is the 42-page middle section called 
‘Plastics in Trade and Industry’ in which many most 
attractively reproduced colour photographs of plastics 
articles are an excellent record of the state of the industry 
today. They will form an excellent basis for comparison 
with products in the year 2010. All types of resins, 
processes, and products are shown, and I dare not start 
to particularize because it would be invidious to choose 
among so many beautiful pictures. 

Sull on the theme of reviews, this Kunststoffe has an 
article by C. H. Jenest of Arthur D. Little Inc., 
Cambridge, Mass., entitled ‘ The Plastics Industry in the 
USA.’ 


A Review of Views and Reviews 


So much for a second order review, 
a review; I now come to a third order review. Since I 
began to write ‘ Views and Reviews,’ 21 weeks have 
elapsed during which I have reviewed (within the meaning 
the word has in these columns) six books and 49 journals 
or pamphlets, in all 119 papers. This of course is 
equivalent to dealing with about six papers and 24 journals 
and books per week. Obviously, I have read more than 
this because those I have used are the ones which, in my 
opinion, best warranted drawing to the readers’ attention 

My primary aim has not been to teach or even, in the 
strict sense, to inform, so much as to show, to exhibit, 
to indicate. In the second place, I have aimed to stimulate 

I have dealt in other men’s words and claimed to be 
an author and not an authority. The wide range of subjects 
is proof of this. Most of all, I have dealt with polymer 
technology in various ways, with the structure of polymers, 
with manufacturing processes, with applications; with 
synthetic rubbers, natural rubber; with coatings, adhesives, 
paints, plastisols; with tyres, rocket fuels, flooring, pack 
agng, building; with compounding, latices, design, 
analysis, testing, damping; with prophecy and the future, 
organization and advertising, education and manpower; 
with the IRI and the FBRAM. 

I have been surprised and pleased at the response. I 
know that most of my readers are not of the type to dash 
off a letter to me or to the editor if they are exceptionally 
pleased or irritated by what I have written. That there 
have been a number of these shows that ‘ Views and 
Reviews ° is fulfilling its purpose of presenting sign ficant 
material in a lively form. I have learned a lot from my 
correspondents and hope to hear more from them during 
the next 12 months. 


a review of 
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UNLOP’S footwear division seem 

to have been having a good 

time recently. A month or so ago 

they hit the Minister of Labour, John 

Hare, on the toe with a 14lb. 

hammer. There was no Government 

reshuffle because he was wearing a 

Dunlop rubber safety knee-boot with 
a reinforced toe. 

This week I hear that the division 
have been fishing —for wellington 
boots. 

A year ago, six pairs of wellington 
boots, their tops sealed, were pad- 
locked to a heavy chain and lowered 
six fathoms to the sea bed off an East 
Coast sailing resort. Pair by pair, at 
intervals throughout the year, the 
boots were hauled to the surface, cut 
open and examined. No moisture was 
found ins:de them, and the boots had 
not deteriorated in any way. 


Whelk-spawned Wellingtons 

This week the last pair of welling- 
tons, crusted with barnacles and 
whelk-spawn, was hauled up. 

The heavy iron chain to which the 
boots were shackled was almost eaten 
through in places by the high acid 
content of the water; the boots them- 
selves, however, although submitted 
to continuous battering by the tides 
and being dragged to and fro on the 
jagged sea bed — not to mention the 
constant pressure of the water—were 


MEN and MATTERS 


said to be as sound and as moisture- 
proof as the day they were lowered 
into the depths. 

You may remember reading in last 
week’s RFIP of Dunlop’s acquisition 
of Edgar Sealey and Sons Ltd., lead- 
ing manufacturers of fishing rods and 
hooks. This will, of course, enable 
the Dunlop Sports Co. to give an 


by Peter Richards 


even wider coverage of the sporting 
field. But I am sure that there is a 
subsidiary reason for the purchase. 
Dotted round the British coastline, 
and encrusted with barnacles and 
whelk-spawn, there must be strange, 
secret clumps of Dunlop products. 
The extent — or perhaps I should say 
depth — to which this form of test- 
ing has gone can be seen from the 
fact that the fishing company has 
been bought. 

Dunlop executives are, almost cer- 
tainly, being issued with fishing 
tackle and are making their way to 
the coast every weekend. Monday 
morning conversations can _ be 
imagined. 

‘Did a bit of the Yorkshire coast 
for a change, old boy.’ 

* Any luck?’ 

‘No. Depressingly small stuff, 


The 1960 Ferodo Gold Trophy, awarded for the most outstanding British 


Commonwealth contribution to motor racing, has been won by Dunlop, as 
reported in last week’s R7/P. The trophy was presented to G. E. Beharrell 
(chairman of Dunlop) at a ceremony at the Dorchester Hotel, London. Left 
to right: G. S. Sutcliffe (late chairman, Ferodo Ltd.), the Rt. Hon. Ernest 


Marples, Minister of Transport, and Mr Beharrell 
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really. Balls, ring-seals, a couple of 
hot-water bottles — that sort of thing. 
Nothing like those magnificent pro- 
files I had the devil of a fight with last 
week. How about you?’ 

‘A couple of RS 5 tyres. But you 
should have seen the truck tyre that 


got away... . 


50 Years in Rubber 

Not many women can claim to 
have been employed in the rubber 
industry for over half-a-century, so 
it was quite an event when Miss 


Margaret Dickson retired recently 
from the North British Rubber Co. 
She received a wrist watch from her 
colleagues; my picture shows it being 
presented to her by J. Graham, the 
production manager of the general 
mechanicals division. 


In all she spent 52 years in the 
industry, more than 49 of them in 
the clothing department of North 
British. 


Gordon Barrett 

Gordon Barrett, who was for many 
years company secretary of the John 
Bull Rubber Co. Ltd., has retired. He 
was elected to the board in 1946 and 
for the past three years has been in 
charge of the tyre division. 


Dr Horner to Retire 

H.M. Senior Medical Inspector of 
Factories, Dr Sybil Horner, will be 
retiring in the spring. She will be 
succeeded by Dr T. A. Lloyd Davies, 
who is at present Professor of Social 
Medicine and Public Health at the 
University of Malaya. 

Dr Horner is a well-known figure 
in the rubber industry, and has 
spoken at many meetings of the 
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Rubber Manufacturers 
Association. 


Employers’ 


Advertising Sleep 

Vitafoam has planned a national 
advertising campaign for the spring 
for bedding and pillows. 

It commences on February 21 with 
a half page advertisement for pillows 
in the Daily Express, and will be 
followed by half pages in the women’s 
monthly magazines. 

This is believed to be the largest 
advertising programme ever planned 
for pillows in the UK. 


Big Orders for Taylor 

The first stage of the new factory 
of C. F. Taylor (Plastics) Ltd., has 
been completed and is now in pro- 
duction. 

A. J. Bellworthy, the general man- 
ager of this Crowthorne, Berks., firm, 
tells me that two big orders have 
recently been received. They are for 
furnishing panels for the De Havil- 
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land DH121 Trident, and for the 
body production of the Citroen Bijou 
car. 

The firm’s expansion programme 
has led to the appointment of two 
new executives: N. Graham and R. 
T. Shields-Probett. 


Scott Bader Appointments 

Two appointments to the Board 
of Scott Bader and Co. Ltd. which 
have recently been made are those 
of D. M. Woodford and R. E. 
Bridgeford. 


~ 


Goodyear (UK 
has made new 
district manager 
appointments. 
R. J. M. Perrett 
(left) takes over 
Bristol; D. 
Towers (centre) 
Birmingham and 
P. G. L. Drabble 
Nottingham 


Question Corner 


(Second Series) 


Answer to 
Question Corner — 153 
478. The Monsanto plasticizer 


absorption time test is a simple, inex- 
pensive test developed to evaluate the 
dry blending characteristics of varying 
amounts and types of plasticizer. 


Essentially, the method consists in 
placing a charge of resin (about 100g.) 
in a bowl, adding the plasticizer and 
starting the mixer. The end point is 
the time at which a small sample shows 
no plasticizer stain when subjected to 
pressure between two pieces of absor- 
bent paper for one minute. 


The test is useful for determining 
the absorption characteristics of PVC 
resins, for measuring the effect of 
changes in plasticizer concentration on 
dry blending, for ascertaining the 
efect of different plasticizers on dry 
blending characteristics and the effect 
of different blending temperatures. 


Details of the apparatus used, and 


the results of some tests, are given in 
Mod. Plast, 1955, 33 (2), 160. 
Triphenyl phosphate (C,H.O),PO is 
used as a plasticizer and is a white 
crystalline solid which melts to a clear 
liquid. It is odourless and can be 
heated to over 400°C. without appre- 
ciable decomposition. Other physical 
properties are: 
mol. wt. 326 flash point 225°C. 
s.g./25°C. 1.185 boiling range 407-410°C. 
Refr. Index/25°C. 1.563 M.P. 48°C. 
Sol. in water/54° 0.002”, 
Soluble in benzene, acetone, esters and 
vegetable oils. 


Triphenyl phosphate is compatible 
with many plastics and is usually used 
with phthalate plasticizers. It is com- 
patible with shellac and incompatible 
with polyvinyl acetate. It is mainly 
used with cellulosics and not often 
with vinyls. It is moderately light 
stable and its chief value is to reduce 
flammability of the material in which it 
is used. 


This plasticizer is considered to be 


Mr Woodford was educated at 
Kingswood School, Bath and Christ- 
church, Oxford. He joined ICI. 
Southern Region in 1952 and was a 
representative in their Organic 
Chemicals Dept. from 1953 to 1956 
when he transferred to the Billingham 
Division as a Technical Officer in the 
Technical Service Department. He 
joined Scott Bader and Co. Ltd. in 
1957 and became manager of the 
Polymer Division in 1958. 

Mr Bridgeford was educated at 
Wellingborough Grammar School 
and the Northampton College of 
Technology. He joined Scott Bader 
and Co. Ltd. in 1945 as laboratory 
assistant. Since 1948 he has been 
senior chemist in the Resin Develop- 
ment Laboratory 


Storey’s Manager in USA 

Stanley Ruddick, export manager 
of Storeys, of Lancaster, is now on 
a nine-week tour of America and 
Canada. He arrived in New York on 
January 24 and is holding discussions 
with American manufacturers and 
agents on the use of PVC materials 
which Storeys of Lancaster have 
produced in the last year, covering 
the latest manufacturing processes 

I understand that he is dealing in 
particular with his company’s vacuum 
forming grade of PVC, with Plasto- 
lene (PVC/Terylene laminate), Neo- 
hide (largely used in the travel ware 
trade) and with Plastolam 


mildly toxic and is not recommended 

where the products are likely to be used 

in contact with foodstuffs 

This is the last in the present series 
of Question Corner 


Polly 


‘Germanium diode poem to 
a dead flower’ 
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We supply for the Rubber Industry: 


AKTIPLAST 


Peptizer and processing aid 


ANTILUX 


Light-crazing protector 


ANTILUX AO 


Light-crazing protector combined with non-staining antioxidant 


ANTIDUST 1060 
Liquid separating agent for uncured stock and extrusions 
ADDITIVE PASTES 1100 and 1600 


Additives for blown compounds—improve the cell structure—remove odour—disperse and activate white fillers 


ACTIVATORS 1987 and 2009 


Dispersing agents for white reinforcing fillers, regulate cure 
FACTICES 


White, also for hot vulcanization—yellow, brown, also special grades oil and solvent resistant for Nitrile 
rubbers and grades for Neoprene rubbers 


RECLAIMS 


All grades; specialities Nitriles, Neoprenes, and Butyls — also coloured 


@ RHEIN-CHEMIE GmbH, Export Department, Heidelberg 


Represented in the UK. by: Messrs. Lonabarc Ltd., 110 Cranbrook Road, Ilford, Essex 


For 


| A.1.D. APPROVED | 


MIXING 
MOULDING 
DICING 


Rubber or Plasties 


Enquire: 


HATCHAM RUBBER CO. LTD. 


PRINCES WAY, WADDON, CROYDON, SURREY 


PROMPT SERVICE ° Telephone: CROydon 6054/6 
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Plantation Share Survey 


TWNHESE are early days in the New 

Year, vet news of  take-overs, 
mergers and the like have been flooding 
into the stock market. As active as the 
rest apparently has been the rubber 
plantation section. Only last week the 
boards of EDINBURGH RUBBER ESTATES, 
SHELFORD RUBBER ESTATE, SOGOMANA 
RUBBER ESTATE and TROLAK ESTATES 
announced that they had _ reached 
agreement with a view to the merger 
of the four companies. The deal is to 
go through by an offer of 2s. ordinary 
share in the new company SOGOMANA 
Group on the following basis: 

Five shares in Sogomana Group for 
every four 2s. units in Edinburgh. 

One share in Sogomana Group for 
every two 2s. shares in Shelford. 

Five shares in Sogomana Group for 
every three 2s. stock units in Sogomana 
Rubber. 

And one share in Sogomana Group 
for each 2s. ordinary in Trolak. 

Issued capital of the four groups are 
as follows: Edinburgh £58,438, Shel- 
ford £160,000, Sogomana £100,000, 
and Trolak £64,904. The board of the 
Sogomana Group will be made up of 
Mr Kenneth MacLellan, the chairman, 
and four others. On the offer becoming 
unconditional these dividends will be 
paid: Edinburgh 70, Shelford 173, 
Sogomana Rubber 50 and Trolak 
50°’... The directors of the four com- 
panies are confident that the formation 
of a larger group is in the best interests 
of shareholders and that the terms are 
fair and reasonable. They strongly re- 
commend acceptance and have indi- 
cated their intention to accept in re- 
spect of their own holdings. 

It is proposed as part of the merger 
that the Sogomana Group should be 
associated with GOLDEN Hope RUBBER 
EstaTe through a share exchange offer 
Golden Hope is to acquire the shares in 
Shelford and Trolak and some of the 
stock of Sogomana Rubber Estate at 
present held by the four merger com- 
panies in exchange for the issue of 
862,429 new 2s. ordinary shares in 
Golden Hope on the following basis: 

263,667 Golden Hope shares for the 
158,200 Sogomana RE 2s. ordinary 
units held by Edinburgh. 

200,000 Golden Hope for the 
120,000 Sogomana ordinary held bv 
Shelford. 

100,030 Golden Hope shares for the 
200,060 Shelford shares. 

And 77,712 Golden Hope shares for 
the 77,712 Trolak 2s. shares held by 
Sogomana RE. 

221,020 Golden Hope for 132,612 
Sogomana RE 2s. ordinary held by 
Trolak. 

The exchanges of the cross-holdings 
for shares in Golden Hope are condi- 
tional on the merger becoming other- 
wise effective. Golden Hope intends to 
accept the Sogomana offer in respect of 
the cross-holdings acquired. If the 
four merging concerns become wholly 
owned subsidiaries of the Sogomana 


Group then Golden Hope will hold 
22.42 ,. of the groups’ issued capital. 
The new Golden Hope shares to be 
issued in exchange for the cross-hold- 
ings will not rank for any dividend for 
the year to February 28 1961, nor will 
the cross-holdings which are to be 
acquired by Golden Hope carry the 
dividends to be declared by the merg- 
ing companies upon the offer becoming 
unconditional. The board is satisfied 
that the terms of exchange are fair and 
reasonable and that the association with 
the Sogomana Group will be beneficial 
to Golden Hope shareholders 

In the final quarter of the year 
seasonal influences begin to affect the 
monthly natural rubber statistics. Re- 
cently the International Rubber Study 
Group reported that estimates for 
October showed a production surplus 
of 7,500 tons. The overall position for 
the first ten months, however, remained 
satisfactory with consumption at 
1,670,000 tons — still running $2,500 
tons ahead of world supply. This is a 
comparable position to that of 1959 
when the production deficit stood at 
60,000 tons. Now the position as far 
as total supplies is concerned has been 
eased by sales from American and 
British Government stockpiles. These 
totalled 138,500 by October last year 
as against a mere 8,000 in the same 
month of 1959, when disposals from 
these sources were begun. At present 
it appears that the twelve months of 
1960 are likely once again to show an 
approximate balance between supply 
and demand. The Natural Rubber 
Bureau does, in fact, estimate con- 
sumption for the vear at 2,030,000 tons 
slightly ahead of production of 
2,025,000 tons. 

Svnthetic rubber production — out- 
side the Communist bloc is put at 
1,900,000 tons which goes against con- 
sumption of 1,750,000. According to 
the Bureau world production of 
natural rubber in the coming year is 
likely to reach 2,050,000 tons compared 
with consumption of 2,035,000. Pro- 
duction of synthetic is expected to be 
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1,975,000 tons against consumpton of 
1,915,000. Unless there is a rise in the 
price of the raw material, stockpile 
sales this year will be on a much lower 
basis as indicated by the fact that last 
month the Board of Trade made no 
releases while only about 100 tons were 
disposed of from the American Gov 
ernment reserve. On the basis of these 
estimates the statistical position should 
assure a reasonably stable market for 
rubber this year 

What do the chairmen of the rubber 
companies have to say about the out 
look ? Jack Addinsell, head of 
Castlefield Rubber, said a few days ago 
that unless rubber prices rise materially 
during the second half of the current 
financial year his company’s profits will 
be at a reduced level. He added, how 
ever, that the effect of lower prices will 
be mitigated to some extent by reduced 
duty and lower wages, geared to the 
price of rubber, while the anticipated 
increase in crop will assist to the lower 
cost of production per lb. of rubber 
In the year ended June 1960 the crop 
increased from 2,920,000 to 
3,166,000Ib. As present immature areas 
come into tapping, progressively in 
creased crops are expected, estimated to 
reach about 44m. lb. by 1965 


Goodrich Buy Rayco 

B. F. Goodrich Co. has purchased 
Rayco Manufacturing Co., a major 
distributor of shock absorbers, 
mufflers and automobile seat covers, 
according to a report from New York 

Goodrich plans to market its tyres 
through the 125 Rayco retail outlets 
in 17 major markets. All the issued 
shares of Rayco were acquired in ex- 
change for Goodrich stock. 


Electricity and Prosperity 


‘Electricity in the Prosperity and 
Welfare of the Nation’ is the theme 
of the 13th British Electrical Power 
Convention which will be held at 
Eastbourne from June 12-15 196] 

More than 2,000 people will 
attend the convention 


This container for the bulk transportation of liquids is manufactured from a 
zinc oxide cured chlorobutyl compound. Approval for the use of this material 
for carrying food grade materials has been obtained in the US. An article on 
chlorinated butyl rubber appears on page 125 
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Rubber Statistics 


FRANCE — CANADA — SOUTH VIETNAM 


HE French Ministry for Industry 

and Commerce has issued the 

following rubber statistics for Septem- 
ber and October 1960 (in tons): 


CONSUMPTION 


Natural rubber 
Latex .. 
Synthetic rubber 


ENTRY INTO PLANTS 
Natural rubber 9,277 
Latex .. 1,374 
Synthetic rubber 8,024 


8,474 
1,076 
8,417 


18,675 17,967 


STOCKS AT END OF MONTH 
Natural rubber 16,708 
Latex .. 4 1,725 
Synthetic rubber 13,541 


31,974 33,683 


Canada 


The Dominion Bureau of Statistics, 
Ottawa, reports that consumption of 
rubber (natural, synthetic re- 
claimed) in November amounted to 
9,527 long tons, a decrease of 9°”. from 
10,466 in the corresponding month in 
1959. This brought consumption in 
the January- November period to 
98,845 long tons, a decline of about 
10). from 109,341 a year earlier. 

Larger amounts of synthetic rubber 
were consumed in November than a 
year earlier, while consumption was 
smaller for natural reclaimed 
rubber. In the cumulative period there 
were decreases for the three kinds. 


South Vietnam 

South Vietnam produced an all-time 
record high of 78,000 tons of rubber 
in 1960, of which 74,000 tons were 
exported, according to Government 
statistics quoted by the Vietnam Press 
agency. 


Rubber production totalled about 


Rubber Regenerating 
Forms Plastics Division 


The Rubber Regenerating Co. Ltd. 
is extending its reclaiming service to 
include plastics, and has formed a 
plastics division, based at Trafford 
Park, Manchester. Full scale opera- 
tions will commence later in the year, 
but in the meantime, the company 
says, a range of polystyrene and poly- 
thene products will be established. 

In addition, the company will be 
offering a Banbury compounding 
service to the thermoplastics industry. 


76,000 tons in 1959, according to the 
statement. 

Land under rubber increased by 
4,000 hectares to a total of 100,000 hec- 
tares during 1960. It is planned to 
increase the total to 600,000 hectares in 
future. 


Companies 


UAM Group Results 
The board of Universal Asbestos 
Manufacturing Co. Ltd. has recom- 
mended a final ordinary dividend of 
9d. per share less tax for the year end- 
ing October 2 1960. With the interim 
dividend already paid, this brings the 
total ordinary dividend for the year to 
ls. per share less tax, compared with 
9d. per share last year. 
Consolidated profit for the 
Group increased to £726,209 (from 
£533,265) less £362,569 (£219,465) for 
tax, leaving a balance of £363,640 
(£313,800). The annual general meet- 
ing will be held on March 23 


Castlefield Rubber 

Unless rubber prices rise materially 
during the second half of the current 
financial year, J. Addinsell, chairman 
of Castlefield (Klang) Rubber Estate, 
says it is clear that profits will be at a 
reduced level. 

He adds, however, that the effect of 
lower prices will be mitigated to some 
extent by reduced duty and lower 
wages, geared to the price of rubber, 
while the anticipated increase in crop 
will assist towards a lower cost of pro- 
duction per lb. of rubber. 

The 1959-60 profit, before tax, of 
£162,793 compares with £108,254 and 
the dividend is raised 10 to 45 
Fixed assets total £500,422 (£465,095), 
current assets £260,529 (£214,905) and 
liabilities £134,682 (£99,225). The 
annual general meeting will be held on 
February 10. 


UAM 


British Oxygen 

J. S. Hutchison, chairman of British 
Oxygen Co. Ltd., says in his annual 
report that the group profit of 
£9,515,941 compares with £8,587,144 
after depreciation of  £4,747,023 
(£4,339,723 last year). 

Net addition to fixed assets at 
£6.3m., stock and work in progress at 
£13.5m., and capital commitments at 
£6.9m. are all higher than last vear, 
says the report, because of the substan- 
tial additions being made to production 
capacity. A year ago the company’s 
3-year programme of capital expendi- 
ture totalled £28m., adds Mr Hutchi- 
son, and this total increased rapidly 
during 1960. 

The report recommends a final divi- 
dend of 10°”, less tax, making 16°/, less 
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Resin Price Cut 


A reduction in the home price of 
Cellobond H.832 resin—a_ liquid 
resin used as a tackifier and process- 
ing aid in rubber compounding — 
has been announced by British Resin 
Products Ltd. 

New prices, which are now effec- 
tive, are 2s. 11d. a Ib. for 1 ton lots 
and over, 3s., 3s. Id., 3s. 3d. and 
3s. Sd. a Ib. for lots of 10, 5, 1 and 
below Icwt. respectively. 


in the News 


tax for the year, an increase of 2 
the previous year. 

“We have had an excellent year in 
chemicals, with melamine and poly- 
vinyl acetate both making substantial 
progress,’ the chairman says, and he 
also refers to the Londonderry plant 
for the manufacture of carbide and 
acetylene, opened in 1960, which sup- 
plies bulk acetylene to Du Pont, for 
the manufacture of neoprene. 

The meeting is on February 15 


Asbestos Sales Steady 


According the president of 
Canada’s Asbestos Corp., the net in- 
come of the company will probably be 
a few cents higher than the $1.70 a 
share earned in 1959. Looking ahead 
to the current year, he said that pros- 
pects in the USA were not very good 
for increased sales. However, he 
thought the company’s overall business 
in 1961 would result in a net income 
similar to that of recent years. The 
president stated that competition from 
other asbestos producers, although stiff, 
had not intensified. 


Avon India Rubber 

Reduced activity in the car trade was 
having adverse effects on tyre sales, said 
C. M. Floyd, chairman of Avon India 
Rubber Co., at the annual meeting held 
on January 23. But, he added, the direc- 
tors believed that in the long term the 
expansion of the rubber industry would 
continue. 

In spite of the high price of natural 
rubber in 1960 and wage awards, it was 
satisfactory, Mr Floyd said, to record 
a modest increase in profits. (Group 
profit for the year was £476,171, before 
tax, compared with the year previous 
figure of £417,486.) 

The chairman pointed to four fac- 
tors as the reasons for improved trad- 
ing results: firstly, a record group sales 
turnover; secondly, an improved use 
of synthetic rubber; thirdly, increased 
factory efficiency resulting from funds 
invested in factory modernization and 
the improvement of plant over recent 
years, and fourthly, greater diversifica- 
tion of producis sold so as to expand 
into the widest possible field of in- 
dustry. 

A final dividend of 94 has been 
declared, in addition to the 3°/, interim 
already paid. 


on 


Oct. Sept. 
.. 1,195 1,234 
.. 8,881 8,965 
20,384 20,522 
17,739 
1,546 
14,398 
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Rubber Markets 


LONDON 


Further declines at Singapore 
brought prices down to the lowest 
levels for the past two years. On the 
new basis, shorts ‘ covered-in’ fairly 
extensively but the market remained 
bearishly inclined. Small rallies were 
not sustained. Business with the fac- 
tories was selective. 


No. 1 RSS Spot: 23%d.-23éd. 


Settlement House: 

February 233d.-24d. 

March 233d.-24d. 

April/June 233d.-24d. 
July/September 23{d.-244d. 
October/December 233d.-244d. 


January/ March (62) 24d.-243d. 


No. 1 RSS cif basis ports: 
February 233d.-234d. 
March 234d.-233d. 


Godown : 


February 772 Straits cents, nominal. 


LATEX 


Centrifuged 60 /. latex per gallon in 
drums, seller, February, 13s. 9d., cif 
European ports. Spot, seller, 14s. 4d. 
Bulk, seller, d.w. 13s. Sd. Creamed, 
seller, 13s. 6d. nominal, February. 
Normal, seller, February, lls. 8d. 


NEW YORK 


The New York rubber market ruled as 
under on January 23: 


DEALERS’ PRICES 


US cents per Ib., 
ex-dock 

Jan. 23 Previous 
28ib-28}a 27jn 
28b -28}a 27in 
27 ib-28a 274n 
27}b-28a 27in 
27}b-27ia 27in 
27ib-27ja 
28 27jn 


No. 1 RSS, Feb. 
Mar. 

No. 2 RSS, Feb. 
Mar. 

No. 3 RSS, Feb. 
Mar. 

No. 1 RSS, Spot 
No. 3 amber blan- 
ket crepe, Feb. 


FutTurES—ReEx CONTRACT 


Jan. 23 
28.00n 
28.00t 
28.00b-28.10a 
28.00t 
28.00t 


Previous close 
27.75n 
27.90b-27.97a 
27.90t 
27.75b-27.95a 
27.75b-27.95a 

27.90b-28.00a 27.70b-—27.90a 
27.85b-—28.00a 27.65b-27.90a 
Sales: 128. Tone: Firm. 


Jan. 
March .. 
May 

July 
Sept. 
Nov. 

Jan. 


Futures after early softness on January 
23 steadied on covering following the late 
steadiness in London. Dealings were 
light. Physical rubber was quiet. In the 
afternoon futures turned firmer on cover- 


ing and trade buying. Dealings were 
active. The undertone of physical rubber 
was firmer but the market was still quiet. 


AMSTERDAM 


The Amsterdam rubber market ruled as 
under on January 23: 
Guilders per kilo 
Jan. 23 Previous 
33 
33 
33 
33 
34 
34 


No. 1 RMA 
January 
February 
March 
January March 
April 
May 


NMNNNNN 
NMNNN 


Sales: Nil. Tendency: 


BANGKOK 
The price of No. 1 RSS at Bangkok on 
January 23 was 26.12 (26.374) US cents 
per Ib. 


2 
c 


SINGAPORE 


Overseas advices were better than 
expected on January 23, but the market 
opened lower and prices eased from the 
outset in thin trading. March No. 1 RSS 
maintained a half-cent premium over Feb- 
ruary, but spot was not offered. There 
was no interest in lower sheet and factories 
were quiet. The market ruled quietly 
steady in the afternoon. Some interest in 
lower sheet was reported. There was 
some demand for spot and the discount 
disappeared at the end of the day. 

Malayan cents per 
lb., fob Malayan 
ports to open ports 

Prev. 

Close 
79{-80} 
803-802 
791-79} 
78(-79} 
75 -754 
66 }-67} 
793-79; 


Jan. 23 
78i-79} 
793-792 
784-785 
773-784 
74 -74} 
65}-66} 
78{i-79} 


. 1 RSS, Feb. 
March .. 
io. 2 RSS, Feb. 
. 3 RSS, Feb. 
Yo. 4 RSS, Feb. 
Jo. 5 RSS, Feb. 
. 1 RSS, Spot .. 
3 blanket thick 
remilled crepe, Feb. 
No. 1 fine pale crepe, 
Feb. 
2x thin brown crepe, 
Feb. 


64 -65 64)-65) 


83}-83} 84 -85 

.. 64 -64} 

Tone: Steadier 

The Industries Syndicate quote latex, 

native produce, 60°, centrifugal, packed 

in rectangular drums, fob at 158.20d. per 
gallon. 


DJAKARTA 


Only a few dealers attended on January 
23, and interest was small. The market 
opened and closed quiet. 

Rupiahs per kilo 
Jan. 23 Previous 
29.00b 29.50b 
28.25b 28.50b 
27.25b 27.50b 


Spot No. Priok. . 
Spot No. 2 Priok.. 
Spot No. 3 Priok. . 
No. 1 fine pale 

crepe, spot 28.00b 


Tone: Quiet 


CEYLON 


The price of No. 1 RSS at Colombo on 
January 23 was 88 (88) Ceylon cents per Ib. 


28.50b 


IRI Malaya 


A. H, Ritchie has been appointed 
acting secretary of the provisional 
committee set up to revise the 
Malayan Section of the Institution of 
the Rubber Industry, whose activities 
were suspended during the emergency 
period. 

A meeting was held on January 
27 at the Rubber Research Institute, 
Kuala Lumpur. Sir Geoffrey Clay 
gave an address on the future of 
natural rubber research and W. G. 
Wren, head of the chemical divis.on 
of RRI, described his recent visit to 
synthetic rubber plants in the US. 


Rubber Price Graph 

Every year Chautard and Co 
Rubber) Ltd. distribute a large chart 
showing clearly the day to day varia- 
tions in the prices of various grades 
of natural rubber for the preceding 
year. 

A number of copes of the 1960 
chart are available from the company 
at Plantation House, Mincing Lane, 
London, E.C.3. 


Agreement with Tunisia 

A trade agreement between the 
UK and Tunisia was signed last week 
in London. The agreement, valid 
from November 1 1960 to October 
31 1961, provides increased possibili- 
ties for some UK exports, including 
synthetic fibre cloths. 


Snell Acquires Calkin 
and Bayley 
Foster D. Snell Inc., the New York 


chemical consultants, has acquired 
Calkin and Bayley Inc., industrial 
consultants. It will be operated as a 
wholly-owned subsidiary. 


AP-Rubber 


Referring to  ethylene-propylene 
copolymers in ‘ Views and Reviews’ 
January 14, Der Lichtbogen was 
quoted as saying ‘The chemically 
unsaturated nature of the new rubber, 
as with all unsaturated hydrocarbons, 
bestows outstanding resistance to 
weathering, heat, light, ozone, acids 
and bases.’ 

‘Unsaturated’ was, of course, 
wrongly printed for ‘ saturated.’ 


J. Allen Taken Over 


The capital of the J. Allen Rubber 
Co., manufacturers of household and 
industrial gloves, has been acquired 
by the London Rubber Co. 


Patent Specifications 


Due to pressure on space this regular 
feature has had to be held over. It will 
appear next week. 
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Industry INTELLIGENCE 


Technical Data 


Plastics for Electronics 

As reported elsewhere in this issue 
(p. 124) products made by Emerson 
and Cuming Inc. for the electronics 
industry are to be marketed in the 
UK by Microcell Ltd., Blackwater, 
Camberley, Surrey. 

A colourful brochure describes the 
wide range of products made by Emer- 
son and Cuming which includes cast- 
ing resins, foams, absorbers, adhesives, 
impregnants, coatings, ceramics and re- 
flectors. 

The products specifically mentioned 
as being sold through Microcell are 
Eccofoam, Eccosorb and Stycast. Ecco- 
sorb materials are microwave absorbers 
and are available in several forms in- 
cluding rigid and flexible cellular 
materials and a series of casting resins. 

Eccofoams are also of several types 
including ceramics and both flexible 
and rigid polyurethanes, and are avail- 
able in liquid and powder forms for 
foam-in-place techniques and as sheet 
stock, 

Stycast resins are epoxys with the 
exception of a small number of cross- 
linked polystyrenes and are recom- 
mended for the majority of electronic 
encapsulation and impregnation appli- 
cations. 


Propathene Properties 

The general properties of I.C.I. 
Propathene brand of polypropylene are 
described in IS Note No. 612 issued 
by the Technical Service and Develop- 
ment Department of IC.I. Plastics 
Division, Welwyn Garden City. The 
grades of Propathene available vary 
only in the degree to which they are 
protected against oxidation and degra- 
dation in service and in fabrication. 
All are of the same isotactic content 
(greater than 95 and viscosity and 
within each stability class there are 
sub-types which have been specially 
selected for specific end uses, namely 
general extrusion, moulding and film 
extrusion. 

Physical properties are dependent on 
isotactic content and molecular weight, 
the molecular weight of this range 
being chosen to achieve an optimum 
balance between properties and ease of 
processing, and the physical properties 
of the various grades differ very little. 

The mechanical properties at room 
and elevated temperatures are given 
and discussed and data is also pre- 
sented on the thermal, electrical and 
chemical properties, including resis- 
tance to inorganic and organic media 
and permeability to gases. 


Rubber/PVC Cable Jackets 
The preliminary results of an evalua- 
tion of Polysar Krynac 803/PVC com- 


pounds for cable jackets were reported 
in Polysar Technical Report 7:9A 
(RFIP, January 17 1959, 102). Further 
compounding work which has been 
done to reduce the cost of these com- 
pounds and to provide a better balance 
of physical properties is described in 
Report No. 9:12C issued recently by 
Polymer (UK) Ltd., Walbrook House, 
Walbrook, London, E.C.4. 

The recipes and compounding 
details of two compounds designed for 
heavy duty cable jackets are given. The 
first is a black-loaded stock with good 
resistance to low temperature stiffening. 
The second is a less expensive com- 
pound with good physical properties 
and ageing resistance, which can be 
produced in a complete range of 
colours. 

Both of these compounds satisfy the 
requirements of ASTM D-752, have 
excellent ozone resistance, fast cure 
rates and outstanding processing safety 
indicating that even faster cures could 
be obtained without scorch problems 
being encountered. 


Publications 


Dunlop Information 

Two new papers by Dunlop Research 
staff have been sent to users of the 
recently formed Dunlop Technical In- 
formation Service. These are on 
Bonding Systems by W. A. Gurney 
and Non-Linearity in Dynamic Tests 
by V. E. Gough. 

The service is designed to supply 
engineering departments and faculty 
members in technical colleges, national 
colleges and universities in the UK with 
the latest information on rubber as an 
engineering component and on current 
work in tyre dynamics. 

The selected papers are _ issued 
shortly after publication in journals, 
technical magazines, trade papers, etc., 
and constitute a unique source of in- 
formation. Many are classics in their 
field 


Scott Bader Polymers 

The Polymer Division of Scott 
Bader and Co. Ltd., Wollaston, 
Wellingborough, Northants., manufac- 
tures a wide range of products, used 
in many industries and marketed under 
the trade names of Texicote, Texibond, 
Texicryl, Texilac and Texigel. The 
characteristics, properties and uses of 
these materials are described in a leaflet 
issued recently by the company. 

Texicote and Texibond emulsions are 
a range of vinyl acetate polymer and 
copolymer dispersions, used in the sur- 
face coating industry and in many tex- 
tile applications. 

There is also a range of Texibond 
pressure sensitive adhesives, which are 
acrylic ester copolymers, while the 
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Texicryl emulsions are a range of 
acrylic and methacrylic dispersions 
used for surface coatings, textile 
finishes and carpet backings. 

Texilac solutions are vinyl, acrylic 
and methacrylic types used _ for 
adhesives, paper impregnants, fabric 
stiffening and printing ink, and the 
texigels, as the mame suggests, are 
thickening agents. 


Du Pont Elastomers 

The latest issue of Du Pont Elasto- 
mers Notebook (1960/17) gives details 
of properties and new applications of 
Neoprene, Hypalon and Viton elas- 
tomers. 

Japanese docks and boats are being 
protected against wear and tear by dock- 
side fenders covered with Neoprene 
A new building at Ottawa University, 
housing the Chemistry Department, 
has been fitted with Hypalon tiles for 
the floors of the laboratories and stores 
where there is any likelihood of chemi- 
cal spillage or fire. Viton is being used 
on a squeeze roll to remove nitric acid 
from metal foil during processing by a 
large US manufacturer with entirels 
successful results. 

Details are also included of rain- 
erosion resistant coatings for use on air- 
craft, which are at present undergoing 
simulated service tests. One of the 
most successful tested so far was based 
on Neoprene and a_— conductive 
Neoprene coating is under 
development. 


Machines, Materials 
and Equipment 


Filter-aid for Viscous Liquids 

In the past many industries have 
found that existing filter-aids have an 
uneconomical flow rate performance 
when filtering heavy viscous liquids 
such as resins, or where a very large 
throughput is required from a rela- 
tively small filter, as in the filtration of 
effluent water. To meet this_ need, 
Johns-Manville Ltd., 20 Albert Em- 
bankment, London, S.E.11, has now 
developed ‘ Celite’ 560, a new grade of 
filter-aid which, it is claimed, gives a 
consistent flow rate 75 higher than 
the previous fastest filter aids available 


Electric Furnaces and Ovens 

The standard range of electric fur- 
naces and ovens made by A.E.W. 
Ltd., Imperial Works, High Street, 
Edgware, are illustrated and described 
in a_ recently published brochure. 
Special types of oven and furnace can 
be built to individual requirements, the 
company specializes in the manufac- 
ture of conveyor furnaces and rotary 
hearth furnaces and other ancillary 
equipment such a temperature con- 
trollers is also available. 

Ovens built to the standard specifi- 
cation are suitable for temperatures up 
to 400°C. and there is also a range of 
high temperature ovens operating at 
iemperatures up to 750°C. 
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on the last Saturday of each month. 
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Material Prices 


Prices of materials appear regularly in RUBBER JOURNAL AND INTERNATIONAL PLASTICS 


It will be appreciated if suppliers will give notification 


of any price changes and additions to or deletions from their range. Comments on the 
present materials and classifications are invited in order that the list may be made of 
maximum service to our readers. 


Unless otherwise stated 


pc—percwt pe—pergallon pt—perton 
wharf dp—duty paid 

Accelerators 
Alpha..... or 5s. 8d.—os. 4d. 
..28. 10d.—3s. 8d. 


Ancap Zinc Salt “P 
Ancatax cp . 


Ancazate BU cp ap 


Ancazate ET cp. 
Ancazate ME cp 
Ancazate Q cp . 
Ancazate XX cp . 
Ancazide ET cp . 
Ancaz de IScp..... 
Ancazide ME cp . 


D.Bu.D . 10s. 68s.—1 1s. 3d. 
J): . 12s. 2d.—13s. 3d. 
As. GO... : 3s. 5d.—4s. 2d. 
D.O.T.G. cp. 4s. 5id.—4s. 9d. 
Dibenzo GMF . 27s.—28s. 6d. 
Furbac cp .. 58.—5s. Od. 
Gamma . 10s. 6d.—11s. 3d. 
GMF. 27s.—28s. 6d. 
L.M.D . 9s. 3d.—10s. 
M.Z.1 3s. 6d.—4s. 2d. 
10s. 6d.—11s. 3d. 
Ni.P.D 12s. 2d.—13s. 3d. 
12s. 2d.—13s. 3d. 
12s. 2d.—13s. 3d. 
Robac 22... .. 10s.—11s. 3d. 
Robac 44..... 9s. 1d.—9s. 10d. 
9s. 3d.—10s. 
Suparac M..... 9s. 7d. 
.... 15s.—16s. 
T. 6s. 6d.—7s. 4d. 
Thiuram P.25.............. 15s.—16s. 
7s. 8d.—8s. 6d. 
5s. 4d.—6s. 3d. 
Cz Geld. 7s. 1d. 
Welcectt MP 11s. 2d. 
Vulcacit P Extra N 8s. 1d. 
Z.Bu.D 6s. 3d.—7s. 3d. 
5s. 1d.—5s. 7d. 
9s. 3d.—10s. 


prices are per lb. In most cases prices vary according to quantity. 
ag—according to grade 


xS—ex-Sstore XW——€X- 


sp—special prices for contracts del—delivered cp—carriage paid 


rere 3s. 2d.—4s. 2d. 


38. 9d.—4s. 6d. 
.... 68. 3d.—6s. 9d. 
. 5s.—6s. 4d. 


. 6s. 2d.—7s. 


.. 68. 1d.—é6s. 4d. 
.. 5s. 1ld.—5s. 9d. 
..5s. 9d.—6s. 6d. 
.. 7s. 6d.—B8s. 6d. 
4s. 6d.—5s. 
. 9s. 3d.—10s. 


Antioxidants and Antiozonants 


Agerite AK cp...... 


Agerite HPX cp 
Agerite Powder cp 


Agerite White cp... 
Antioxidant 2246 cp. 
Antioxidant 425 cp... 


Antioxidant SP cp.. 


Naugawhite. 
Octamine. . 
Polygard. 

UOP 8&8 xs. 
UOP 288 xs 
Wing-Stay S. 
Wing-Stay T. 
Wing-Stay 100 


.. 3s. 64d.—4s. 53d. 
4s. 5d.—4s. 10d. 


38. 7c 


. 8s. 10d.—9s. 7d. 
lls. 8d.—12s. 4d. 
18s. 6d.—19s. 3d. 
.. 3s. 8d 

. 7d.—As. _ 5d. 


8d.—4s. 
4s. alll, 6d. 
10s. 6d.—I11s. 6d. 


Compounding Ingredients 


£10—f40 
Calcium Silicate del.......... 9d.—10}d. 
Calcene ptxw......... £52—£69 10s 
Carbonate, Light Mg. ptsp £97 


Carbonate, Actidated Ca. pt... 


£28—£30 


Carbon Blacks: 


Conductex SCF..... Is. 
Continental AMPC ag 11 jd.—ls. 44d 
Continex FEF ag. . 9}3d.—10}d. 
Continex HAF ag.... 10j}d.—11d. 
Continex HMF ag....... 9}d.—9}d. 
Continex ISAF ag.. 1s. 
Continex SRF, SRF-NS ag 8jd.—9d 


Dixie 45 GPF xs..... . 63d.—7 jd. 
Dixie 60 HAF xs...... 7jd.—8}d. 
Dixie 70 ISAF xs..... .. 93 id. —10}d 
Dixiedensed HM MPC xs...... 11}d. 
Dixiedensed 77 EPC xs...... et 
Kosmos 45 GPF..... é 6}d.—7d. 
Kosmos 60 HAF.......... 7}d.—8d. 
Kosmos 70 ISAF........ 9%}d.—10d 
Magecol 888 cp.............. 7.60d 
Micronex MPC...... 
Micronex W6 EPC..... .. 
Philblack A. FEF.......... 7d.—8d 
Philblack E. SAF.... 1s. O}d.—1s. 1d 
Philblack G. GPF..... 6}d.—7j}d 
Philblack I. ISAF... 9}d.—10}d 
Philblack O HAF... 7}d.—8j}d. 
Regal 30... 7}d.—8d 
Regal 600....... 9}d.—10d. 
Statex R. HAF... 
Statex 93 HMF... 
Sterling SO FEF. . 7d.—T7}d. 
Ster ing V. GPF..... .. 6}d.—7d 
Ukarb 327 GPF xs.. 6}d.—7 jd. 
Ukarb 340 xs..... ... Tid.—B8id. 
Vulcan 6 ISAF..... 9}d.—10d 
Vulcan 3 HAF ..... 7}d.—8d. 


Vulcan XXX SCF.. 
China Clay ptagxs..... £12—{£68 10s. 
Factice Dark cp ...... ls. OJd.—1s. 7d. 
Factice Whi bro cp .. 1s. 3}d.—lIs. 11d. 
Factice White........ ls. 44d.—1s. 84d 
Kieselguhr Spanish White ptxs £37 12s. 6d. 


Lithopone 30°,, ptxs....... £68 10s. 
Manosil VN3 pt £120 5s.—{£150 5s. 
Micafine Powdered Mica ptxs.. £67 10s. 
Cchre Yellow pexs......... 
Oxide Light Mg ptsp............ £245 
£4 3s. 
Oxide Titanium 98°,, pexs... £8 8s 
£9 3s 


Rubber Gen. Gran. Mineral ptxs £35 5s. 
Shellac Dewaxed xs...... 1s. 9d.—2s. 3d. 


Shellac Orange xs.......... 2s.—3s. 9d 
Silica Hydrated ptxs........... 
Sulphur Manox Insoluble del.... 1s. 9d 
Sulphur Powdered ptdel....... £20 17s. 


Sulphur Sublimed Flowers ptxs £52 10s. 


Talc Norwegian ptxs. . . £13 7s. 6d 
Talc Italian ptxs......... £30 2s. 6d 
Tufknit Durham CS... 8id.—10}d 
White Lead Dry ptdelsp. £112 5s 
Whitetex 2 Clay ptxs..... £45 10s 
Whi ing ptxs...... £5 9s 6d. —{7 7s. 6d. 
Zinc Oxide pedel. £6 


Plasticizers and Softeners 


. 220s.—271s. 
Al Stearate ptxwdp........ £253 10s. 
Bi offex 102 pt........ £513—{L568 
Butyl! Ricinoleate...... 2s. 6d.—2s. 63d 
But. Ac Ricinoleate. 3s. O4d.—3s. 1] d. 
Butyl Stearate pt.......... £277—£282 


Ca. Stearate ptcp...... £220 


Diallyl Phthalate. . 3s. 11d.—4s. 


Dialkyi Phthalate pt... £221—£222 
Dibutyl Phthalate pt £.203—{ 204 
Dibutyl Sebacate. ; 5s. 9id 
£354—£357 
DiOS sp 5s. O4d.—5s. 2¢ 

DOA pt. £414—(420 
DOP pt..... £276—{277 
5s. 74d.—5s. 9d 
Disobutyl Phthalate pt £196—{197 
Diisoocty! Phthalate pt £221—£222 
Dinony! Phthalate pt . £211—£212 
Ester Gum pcag. 130s.—150s 
Flexol 3GO..... ‘ 4s. 8d 
Hercolyn pc... 242s.—294s 
Lankroflex ED3. . 3s. 2d.—3s. 
Lankroflex 29 pt... £216—£217 
Lead Stearate ptxwdp ..++ £223 10s 
Methyl Ricinoleate . 2s. 4d.—2s. 4}d 
Me. Ac Ricinoleate.. 2s. 114d.—3s. Ojd 
Polyglycol Oleate 400 pt. £285 
Reomol D79A pt. . £354—£357 
Reomol D79S sp... 5s. Od.—5s. 2d 


Reoplex 100 sp... 6s. 1] d.—6s. 2}d 
Reoplex 110 sp... 5s. 10d.—6s. 
Reoplex 220 sp. 5s. 64d.—5s. 8d 


Reoplex 300 sp... 7s. 2d.—7s. 34d 
Reoplex 400 sp.... 4s. 2id.—4s. 4d 
Rosin Oil pgag..... 8s.—18s 
Triphenyl Phosphate pt. £366 
Tric esyl Phosphate pt £233 
Trixylyl Phosphate pt...... £200 
Zinc Stearate ptdel........ £220—{2380 


Solvents and General Chemicals 
Acetic acid ptdel. £97—{£106 


Acetic Anhydride ptdel. ae £128 
Acetone ptdel £75—£120 
Alcohol 


Absolute 74.5 op pgdel 4s. 0|d.—4s. 4jd 
Butyl pt....... £132—{£193 10s 
sec-Butyl ptdel. £128—£ 168 


Ter-Butyl ptdel. . £ 172—£195 
Isopropyl! Tech. 99°, pgdel 5s.—6s. 54d 
Butyl ‘ Carbitol’ pt......... £283 
Butyl Acetate pt..... £159—£217 
Caprylic Acid ptdel..... ery £395 
Carbon Bisulphide ptxs...... £71 10s 
Carbon Tetrachloride pg.. 12s. 4d.—20s 
* Cellosolve ’ Acetate pt..... ' £250 
Cresol m- 98% del........ 4s. 9d 
Cresol o- 30/31 C. del. Is 
Cresol p- 34/35 C. del. 5s 
Ethyl Acetate pt.......... fl 31- £189 
Formaldehyde ptdel £4 
Glycol 
Diethylene pt... £158 
Ethylene pt......... £132 
Polyethylene 200 pt £214 
300 pt £214 
400 pt. £214 
1,500 pt. £264 
4,000 pt. {274 
6,000 pt... £294 
Isopropyl Acetate pt £126—{ 184 
Isobu yl Acetate 80”,, pt. £126—{£185 
Lauric Acid ptdel. . £273 


M.E.K. ptdel 

M.I.B.K. prdel. 

Methylated Spirits pede! 
Industrial 6lop. 


‘isi 10s.—{143 10s 
£166—{ 209 


5s. 54d.—7s. 2d 


aS 74 0p.... 6s. 3d.—7s. 
*Q’ grade 68 op.. 8s. 54d.—10s. 5d 
Pyridinised 66 op.. 5s. 10d.—7s. 64d 
Denatured Methanol 3s. 9)d.—4s. 10d 
Monocthanolamine pt...... £252 
Naphtha Coal tar pg 
Heavy 90—190... 4s 
Light 90—160... ers 5s. Id 
Palmitic Acid ptdel..... £147 
Phenol pldel. . . ‘Is. 4d.—Is. 7d 
16s. 6d 


Stearine ptag........ £108—£1 x0 


Toluol Pure Nitration PE. 5s. 8d 
5s 
Triethanolamine pt........... £224 


Xylol 2/30 pg..... 5s. 9d 


159 
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CANADIAN FOAM SALES 
BATTLE 


Sales of polyurethane foam in 
Canada have shot up sharply in the last 
two years, and it looks as though the 
spurt will not ease off for a few years 
yet, writes our Canadian correspon- 
dent. The foam’s biggest outlet in 
Canada is in upholstery —for both 
home and car — which takes up 80 
of production. Already the foam has 
captured nearly half of the entire up- 
holstery business and is expected soon 
to reach the two-thirds saturation level 
of USA. 

A few recent moves on the urethane 
front include Monsanto’s purchase of 
one of Canada’s pioneer urethane foam 
producers, Robinson Moulded Pro- 
ducts, and its associate Robinson 
Foams Ltd., of Woodbridge, Ontario. 
Monsanto is already heavily involved 
in the car upholstery field, through its 
vinyl-coated fabrics production at Oak- 
ville, Ontario. B. F. Goodrich (Canada 
Ltd. has gone into urethane by buying 
St. Lawrence Plastics in Quebec, mov- 
ing the unit to its Waterville, Quebec, 
plant. 

Dominion Rubber, the largest re- 
maining foam rubber producer, in a 
defensive move, has set up its own 
urethane foam plant at Kitchener, 
Ontario. Goodyear Tire of Canada 
has announced that it is moving out of 
the foamed products business. As well 
as ceasing manufacture of foam rubber, 
the company will no longer sell ure- 
thane foam cushioning made by Hardi- 
foam Products, Toronto. Hardifoam 
Products now plans expanded sales 
coverage, and intends to move into 
rigid foam soon. Delany and Pettit, 
Toronto, has set up a subsidiary to 
expand its interests in urethanes; it. 
also, is contemplating the production 
of rigid foams. 


Future Events 
Institution of the Rubber Industry 
Humberside Section.—Feb. 2, at the 

Yarborough Hotel, New Holland, at 
8 p.m. ‘Colouring in Rubber,’ by C. 
Musgrave, A.M.C.T. (Geigy Co. Ltd.). 
Southern Section.—Feb. 2, at South- 
ampton University, at 7.30 p.m. ‘ The 
First Year of Operation of the Free 
Trade Area with Particular Reference 
to Rubber and Plastics.’ A joint meet- 
ing with the Plastics Institute, led by 
Lionel L. Gordon (The Economist). 
Plastics Institute 
North-Western Section.—Feb. 3, at 
the Textile Institute, 10 Blackfriars 
Street, Manchester 3, at 6.45 p.m. 
‘Plastics in Industry — Domestic 
Applhances,’ by H. J. Sharpe, M.Sc., 
Ph.D., D.C.T. (Batt.) (Hoover Ltd.). 
Southern Section.—Feb. 2, at South- 
ampton University, at 7.30 pm. A 
joint meeting with IRI. See above. 


Latest Wills 


Mr Lewis Ward, of 43 Longden Avenue, 
Beaumont Park, Huddersfield, Yorks., 
founder and managing director of Lewis 
Ward and Sons Ltd., motor tyre and brake 
lining distributors, of Huddersfield. who 
died on October 18 1958, left £8,757 12s. 7d 
gross, £8,688 14s. 9d. net value. 
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TRADE MARKS 


NEW COMPANIES 


Objections to the registration of any of the 
undermentioned applications may be lodged with 
the Comptroller-General of Patents, Designs and 
Trade Marks at the Patent Office, 25 Southamp- 
ton Buildings, Chancery Lane, London, W.C.2, 
within one month of the date menwoned. The 
objections must be stated on Trade Marks Form 
No. 7, cost £2, obtainable through any money 
order office. The extracts—from ‘ The Trade 
Marks journal ’—given below are reproduced 
by permission of the Controller of HM 
Stanonery Office 

TENSILIN 
ations and 
plastics 


(803,938) Chemical prepar- 
substances, all for use in the 
industry Edifilm Products 
(England) Ltd., 1 Verulam Buildings, 
Gray's Inn, London, W.C.1 (Class 
January 4 1961.) 

JABLOID _ (803,978) All goods included 
in Class 17 Jablo Plastics Industries 
Ltd., Mill Lane, Waddon, Croydon, Surrey 
(Class i7; January 4 1961.) 


Ad-flex 


(B802,472) Synthetic rubber. The 
year Tire and Rubber Comp. (a Corpor- 
ation organised under the laws of the 
State of Ohio, United States of America), 
1144 East Market Street, Akron, State of 
Ohio, United States of America Aadress 
for service is c/o Marks and Clerk, 57 and 
58 Lincoln's Inn Fields, London, W.C.2 
(Class 17; January 4 1961.) 

CRAYLON (804,849) Non 
building materials bonded to 
plastics, all for use in building construc- 
tion. Greenwich Plastics Ltd., Willington 
Quay, Wallsend-on-Tyne, Northumberland 
(Class 19; January 4 1961.) 


(778,835) Parts of furniture included in 
Class 20; and shaped covers, being fittings 
for parts of furniture, and handles and 
knobs, all made of plastics Bluemel 
Srothers Ltd., Wolston, near Coventry 
(Class 20; January 4 1961.) 

CRINSEL (789,853) Straw plait 
of plastics Schwenk Ltd., 71 
Street, London, W.1. (Class 20; 
4 1961.) 

SILTRESS (789,854) Imitation raffia 
made of plastics. Schwenk Ltd., 71 Wells 
Street, London, W.1. (Class 20; January 
4 1961.) 


Good- 


metallic 
films of 


made 
Wells 
January 


An unusual ‘ bubble bath’ is provided 
by this polyester fibre at Chemische 


Werke Hiils’s Marl plant. As an- 
nounced recently in Hills 
has formed a joint enterprise with 
Eastman Kodak to produce and 
market polyester fibre in Europe 


Herzbi Ltd. (674,582). — November 9 
Capital: £100 in £1 shares. To carry on 
the business of exporters, importers, 
technical advisers, manufacturers and 
manufacturers’ representatives; to finance 
the purchase sale of plastics, 
chemicals, furniture wood products, 
office equipment, etc first director 
is Moses T. Bibelman. Regd. office: 15 
Red Lion Square, W.C.1 

Laureate Plastics Ltd. (674,706). - 
November 10. Capital: £100 in 1 shares 
To carry on the business of merchants 
and dealers in scrap and waste plastics, 
etc The subscribers (each with one 
share) are Percy O. Ansell and George 
A. Corderoy, both of 116 Chancery Lane, 
W.C.2 The first directors are to be 
appointed by the subscribers 

Dalkeith (Ceylon) Holdings Ltd. (675,312) 

November 17. Capital: £100 in 2s. shares 
To acquire the whole or any part of the 
issued share capital of the Dalkeith 
(Ceylon) Rubber Estates, Ltd., etc. The 
first directors are to be appointed by the 
subscribers. Regd. office: 24/5 Great Tower 
Street, E.C.3 

Baxter and Wood 
November 21. Capital: £1,000 in £1 shares 
To carry on the business of manufacturers 
of and dealers in light metal and plastic 
fancy goods, electric light fittings, ete. The 
first directors are Samuel Baxter, 157 
Finchley Road, Kingstanding, Birming 
ham, 22A; Jeffrey H. Wood, 128 Elmbridge 
toad, Birmingham, 22B 

Pressplas Ltd. (675,649) 
Capital: £100 in £1 shares To design, 
manufacture, fabricate and deal in plastic 
materials, ‘ete The first director is Keith 
B. Glanvill. Regd. office: Hancocks Court 
Tylers Avenue, Southend-on-Sea, Essex 

Gardex Ltd. (675,724).—November 22 
Capital: £2,000 in £1 shares. To carry on 
the business of manufacturers of and 
dealers in plastic and general rineering 
products of all kinds : The first 
director is Hilda A. Wood Regd. office 
4 Aytoun Street, Manchester 

Plastic Contractors (Romford) Ltd. 
(675,749).—November 22. Capital: £5,000 in 
£1 shares. The directors are: Gerald Piper, 
160 Englands Lane, Loughton, Essex; 
William A. Head, Brookfield, Woodroyd 
Avenue, Horley. Surrey. Regd. office: 6 
teed Pond Walk, Romford, Essex 

British Enkalon Ltd. (675,775).—Novem 
ber 23. Capital: £100 in £1 shares. To 
manufacture, process, make up and con 
vert all forms of filaments, fibres, films, 
extrusions, sheets, strips, mouldings, cast- 
ings and pressings from any type of raw 
material, etc. The first directors are to be 
appointed by the subscribers. Solicitors 
Lovell White and King, Serjeants Inn 
E.C.4 

Foley (Holdings) Ltd. (675,982) 
ber 24. Capital: £100 in £1 shares. To carry 
on the business of plastics § injection 
moulders, etc. The first directors are not 
named. Solicitors: Simmons and Simmons, 
1 Thresdneedle Street, E.C.2 

Stellafoam Plastics and Rubber Ltd. 
(676,869) December 2. Capital: £100 in 
f1 shares. The subscribers (each with 
one share) are James P. Davisson, 65a 
Fenchurch Street, E.C.3: Leonard M. Car- 
rington, 66 Elmshurst Crescent, Finchley, 
N The first directors are to be 
appointed by the subscribers. Secretary 
J. P. Davisson 

Trimdeal Ltd. (676.970). — December 5 
Capital: £100 in £1 shares. To carry on 
the business of manufacturers of and 
dealers in tyres, etc The subscribers 
(each with one share) are: Jean Herbert, 
company director: and Thomas A. Herbert, 
barrister, both of 156 Strand, W.C.2. The 
first directors are to be appointed by the 
subscribers Secretary : Thomas A 
Herbert 

Medical Plastics Ltd. (677,295). - 
December 8. Capital: £1,000 in £1 shares 
To carrv on the business of manufacturers, 
wholesalers and retailers of and dealers 
in plastic goods, ete. The first directors 
are to be appointed by the subscribers 
Regd. office: 1 Hyde Park Place, W.2 

Pictorial Plastics Ltd. (678,280) 
December 19. Capital: £1,000 in £1 shares 
To carry on the business of manufacturers 
of and dealers in plastic materials of all 
kinds, ete The first directors 
Leighton D. Evans, 50 Neath 
Maesteg, Glam.; Angus B 
Harvey Street, Maesteg; 
and David White. Regd. office 
Road, Maesteg, Glam 


Ltd. (675,676) 


November 21 


Novem- 
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CLASSIFIED 
ADVERTISEMENTS 


APPOINTMENTS VACANT 
6d. a word, Minimum 10/- Box 2/ 


PPLICATIONS are invited from men technically qualified 
and well-experienced in the manufacture of all types of 
reinforced rubber and plastic hose. Status: managerial. Salary 
£1,200 upwards according to qualifications and experience 
Coniributory pension scheme.—Applications should give full 
details in confidence to Box 787. 787 


OREMAN required to take charge of a rapidly expanding 
mechanical department of a well-known rubber company 

in Surrey. Permanent appointment for the right man. Profit 
sharing and contributory pension schemes in operation.—Appli- 
cations, in confidence, giving full details cf age, experience and 
present salary to Box 748 748 


IOREMAN required to take charge of a rapidly expanding 
extrusion depariment of a well-known rubber company in 
Surrey. Permanent appointment for the right man. Profit shar- 
ing and contributory pension schemes in operation.—Applica- 
tions, in confidence, giving full details of age, experience and 
present salary to Box 749. 749 


INOLEUM Manufacturing Company, of Staines, Middle- 
sex, require chemist for their laboratory. Some 
experience in rubber and plastics preferred. This post is both 
permanent and pensionable and there are excellent sports and 
social facilities —Write, stating particulars to Personnel 


Manager, Linoleum Manufacturing Co. Ltd., Hale Street, 


Staines. 82 


16! 
APPOINTMENTS VACANT 
(continued) 
WORKS MANAGER | 
A rubber manufacturing company in Essex requires a 
first-class works manager to control all aspects of pro- 
duction. Only men with a record of acknowledged 
achievement should apply. Age 35-45. Commencing 
salary up to £2,000 per annum with contributory pen- 
sion and Life Assurance benefits —Write F.249, c/o 
Streets, 110 Old Broad Street, E.C.2 785 


RUBBER IMPROVEMENT LTD 


Wellingborough, Northants 


require a 


CHIEF COST ESTIMATOR 


experienced in the Rubber or Plastics Industry, to take 
over control of a re-organised Costs Depariment 


The successful applicant with the requisite experi- 
ence and qualifications will enjoy a substantial salary 
and good prospects 

Non-contribuiory life insurance and pension scheme 
in operation. 

Write in complete confidence to: The Chairman, 
Rilex House, Chandos Street, London, W.1, marking 
envelope ‘Chief Cost Accountant.’ 793 


General Management 


@ LARKHILL RUBBER COMPANY (formerly the rubber department of C. & J 
Clark Limited) of Street, Somerset, want to find a young man of outstanding 
talent. His job will be to help expand and develop the Solutions, Spreading 
and Chemical Making departments 

@ HIS RESPONSIBILITY will extend rapidly to all aspects of the general manage- 
ment of these products, including their commercial exploitation particularly 
within the shoe industry 

@ His FUTURE could ultimately lie elsewhere in the C. & J. Clark group which 
has expanded three times in the last decadc 

@ HIs CAREER so far must show that he succeeds when given ample scope 
Experience with similar products would be valuable but is by no means 
essential. A good degree would help as evidence of a trained mind 

@ AGE from about 27 to 35. Starting salary up to £2,000, with a non- 
contributory pension scheme 

@ BRIEF details should be sent in confidence to us as the company’s advisers 
on the understanding that nothing will be disclosed to the company without 
permission 


Letters should be addressed to M. J. Graham-Jones 


JOHN TYZACK & PARTNERS LTD 


HALLAM STREET LONDON WI 
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LARKHILL RUBBER COMPANY LTD. 
until recently the Rubber Division of C. & J. CLARK LIMITED, SHOEMAKERS 


SHIFT FOREMAN 


Supervisory and technical experience in the Rubber Industry is essential. 


Starting salary will be in the region of £1,000- £1,250. Three weeks’ holiday and good pension scheme. 


Applications are invited and should be made to the Senior Personnel Officer, C. & J. Clark Limited, 
Street, Somerset, marking your envelope ‘Private JT’,19 3. (792) 


APPOINTMENTS VACANT 


(continued) 


ESSO RESEARCH LTD. 


have vacancies for experienced rubber technologists to assist 
in technical service and development research work on elasio- 
mers. Candidates should possess Ordinary National Certificate, 
Diploma or Licentiateship of College of Rubber Technology 
or equivalent standard and have several years’ practical experi- 
ence in the rubber indusiry. The appointments, al.hough 
essentially involving laboratory work, will call for a certain 
amount of customer contact. Salaries paid will be commensurate 
with qualifications and experience and successful applicants 
will be appointed to the regular staff—Applications in writing 
to Employee Relations Dept. (Ref. POL), Esso Research Ltd., 
Abingdon, Berks. (788 


UBBER technologist or chemist required by an expanding 
organisation situated in Nor.h-West London, to work on 
hot poured and cold applied joint sealing compositions. Experi- 
ence of natural and synthetic rubbers and other polymers essen- 
tial. Pension scheme.—Write details, including salary required, 
in confidence, to Personnel Manager, Box 786. (786 


ESSO RESEARCH LTD. 


has vacancies for experienced 


RUBBER TECHNOLOGISTS 


to carry out technical service and develop- 
ment research work on elastomers. It is 
anticipated that suitable candidates will have 
a umiversity degree or equivalent, plus 
several years of practical experience in rubber 
processing and compounding. 


Salary will be commensurate with the 
high degree of skill and experience required 
for these positions. 


Apply in writing to: — 


Laboratories Manager (Ref. R.T.), 
Esso Research Ltd., 
Abingdon, Berks. 


APPOINTMENTS VACANT 


(continued) 


PLAYTEX 
require 
A MANAGER 
for their 
Central Techn’cal Services Depar ment. 

This appoinument demands a senior manager capable of 
advising on all ihe technical problems, requiremenis, develop- 
men.s and services in our Laiex dipping process. He must also 
be an efficient adminis.ravor of our labora.ory. We are looking 
for a man with scientific qualifications and a minimum of 
4-5 years’ experience as a latex technologist but who has 
sufficient bread-h and dep.h of managerial ability to develop 
his job and himself in Scoiland.—Applicatuions should be made 
in writing, giving full details of age, education, qualifications 
and experience (which will be treated in confidence) to: Indust- 
rial Relations Manager, Play.ex Ltd., Indusirial Estate, Port 
Glasgow, Renfrewsh-re, Scotland. 783 


UBBER mill-room manager required by leading company 

in the Midlands, specialising in natural and synthetic 
rubber components. Must have general mill-room experience, 
pariicularly extruding and calendering, and be capable of tak- 
ing control. This position might attract mill-room foreman 
desiring promotion. Good salary with pension and L.A. scheme. 
—Please apply, giving full details of experience to Box 775. 


775 
775 


UBBER and plastics technologist required as deputy to 

technologist in charge of rubber research and _ service 
laboratories of Midland manufacturer of chemicals for the rubber 
and plastics industry. Extension of service to the plastics 
indusiry contemplated. Prospect of the position developing into 
that of technical adviser to consumers of rubber and plastics 
chemicals. Geod academic qualifications in science and tech- 
nology essential. Experience with bias towards plastics rather 
than rubber preferred. Contributory pension scheme. Nominal 
5-day week. Canteen facilities—Apply giving details of age, 
education, training, qualifications, experience and salary expected 
to General Manager, Robinson Brothers Limited, Phoenix 
Street, West Bromwich, Staffs. 790) 


ORKS manager required to take charge of a small, well- 

es ‘ablished factory in the Midlands, specialising in preci- 

sion mouldings. Excellent opportunity for a young man with 
previous experience in rubber moulding.—Box 781. (781 


APPOINTMENTS WANTED 


6d. a word, Minimum 10/- Box 2/- 


TECHNICAL director offers services as assistant to manag- 

ing director, general manager, or permanent nigh’s works 
manager in expanding rubber company, or new factory, prefer- 
ably country district. Trained electrical and mechanical engi- 
neering, production and 30 years’ rubber manufacturing. Hieh- 
level trade associations. Fit and active. Full details on Direc- 
tors’ request.—Box 794. (794) 
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This column 
can be 
YOUR 

best 
BUYER 


or 
SELLER 


RUBBER & PLASTICS 


MACHINERY 


Why not see for YOURSELF 


MACHINERY FOR SALE 


6d. a word, Minimum 12/6 Box 2’- 


dipping machines and circulating tanks for 
/jatex and PVC. New catalogues now available on request. 
—Lionel Hook and Sons, Ebley, Stroud, Glos. Tel.: Stonehouse 
614/5 380R) 


\ ANUFACTURERS of roughing machines for rubber sheet- 
a ing, sponge rubber, splittuung machines, leather cloth plant, 
embossing plates and rollers, spreading machines and presses.— 
G. L. Murphy Ltd., Imperial Works, Mension, Nr. Sona 


O. 11 Banbury, large selection of mills, calenders and 
exiruders—Reed Brothers (Enginering) Lid., Replant 
Works, Woolwich Indusirial Estate, London, S.E.18. 779) 


gg te injection moulding machines. Peco 9o0z. automatic. 
Windsor 60z. model SH6.—Fred Watkins (Engineering) 
Ltd., Coleford, Gloucestershire. Phone Coleford 2271/5. 

759) 


LATEN or cutting press for sale. Double-sided self-opening 
top platen type by Robert Brown, wich ups.roke 2}in. Bed 

and top platen 30in. x 20in. Daylight, s.roke up, 3in. Top 
platen hinged. Friction clutch. Moior drive 400/440/3/50.— 
F. J. Edwards Limited, 359 Eusion Road, London, N.W.1, or 
41 Water Street, Birmingham 3. (789) 


TEAM-HEATED rubber vulcanizing oven, 4ft. dia. x 6ft. 
long, in first-class condition.—Box 358. (358 


UICKLOCK door jacketed autoclave, 100lbs. p.s.i., con- 
dition as new. 4ft. 6in. diameter x 10ft. long. Bristol 
recording and control panel. Complete with all equipment 
ready for immediate installation. All inquiries answered.— Box 
780 780 


MACHINERY WANTED 


6d. a word, Minimum 12/6 Box 2/- 


ECOND-HAND reverse roll coating machine required for 
J fabrics up to 60in. wide.—Details to Box 784 784) 


WANTED, SECONDHAND MIXER, 100/200 GALLON 
WERNER AND PFLEIDERER 

or similar twin Z agitator, tilting discharge. Mild steel or cast 

iron body, preferably jacketted 10/15 r.p.m. Electrical equip- 

ment for 400/3/50.—Particulars with price to B.E.S., May and 

Baker Ltd., Dagenham, Essex. Dominion 3060, ext. 656 


777 


[MJINERAL [BILLERS 


(Stockalite, Speswhite, Supreme, Devolite, etc.) 


SPECIALLY PRODUCED FOR THE 
RUBBER TRADE 


Have you yet tried Takolin 22? If not, send for sample 


ENGLISH CLAYS LOVERING POCHIN & Co Lid 


ST. AUSTELL, CORNWALL 


Also at London, Manchester, Stoke, Edinburgh, Leominster and 
Willington-Quay-on-Tyne 


MACHINERY WANTED 


(continued 


ANTED, compression press, 50-75 tons, hand-operated; 

hydraulic press, handclosing wheel. Finney, Bradley and 

Tur on or similar. Electric platens preferred.—Yarsley Research 
Laboratories Ltd., Clayion Road, Chessington, Surrey 77 


\ JANTED, 200-ton upstroke multi-daylight steam presses, 

platens 18in. x 20:n. or larger. Also single daylight belt 
press, 10-12ft. x 18-24in. Swan-neck press with 6ft. platens 
might do.—Box 776 776 


MICHAEL S. STEVENS LTD 


STATION WORKS, UPPER RICHMOND S.W.!5 
VANDYKE 6925 (739) 


REGULAR 
BUYERS 


SHEET 
SCRAP 


ARTICLES WANTED 
6d. a word, Minimum 12/6 Box 2’- 


HERMOPLASTIC scrap. We always buy large and small 
quantities and pay prompt cash.—Send offers to J. W. Nash 

and Co., Ltd., 27 Beethoven Street, London, W.10. Ladbroke 
4655. 531 


BUSINESS OPPORTUNITIES 
6d. a word. Minimum 12/6. Box 2’- 


.D-ESTABLISHED company widely known in the leather 

industry and possessing extensive home and export sales 
organisation would collaborate with manufacturers of plastics 
and leather alternates whose products could find applications 
in the shoe and other leather consuming trades.—Box 773 


773 


Fextiies 


ZAPIDE PVC; rich grains and colours 
Prints and two-tone effects. 


YZARINE Suedette; the real suede look 
in a range of garment colours 

ZAFLEX PVC with fleece lining; col- 
ours and printed tweed effects 
PLASOCO PVC; heavy quality for 
protective garments. 

PROOFED TWEED for high-fashion 


rainwear. 


YZARINE suedette for outdoor shoes; 
looks well and wears well. 
VELSUEDE: the luxury suedette with 
the velvety look; outstanding for slippers 
NETHERPILE: double-faced soft shoe 
soling and heel grips. 


QUARTER LININGS for economical 
production; qualities and grades to suit you 


Prices and samples from: 


10CO LIMITED 


Anniesland, Glasgow, W.3. 
Telephone: Scotstoun 5501-6 
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TUFTED 
CARPET 
YARNS 
COTTON 
AND 
SYNTHETIC 
FABRICS 
FOR 


THE 


RUBBER 
ELECTRICAL 
AND 
CHEMICAL 
TRADES 


JOHN BRIGHT & BROTHERS LTD. 


SPINNERS DOUBLERS & MANUFACTURERS 


ROCHDALE. 


TELEPHONE: ROCHDALE 4141 (5 LINES) 
TELEGRAMS: “BRIGHTS” ROCHDALE 
ESTD. 1809. 
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machine 


tesearch— —design— 
ality engineering 


Constant fesearch and The new range of Francis Shaw Plastic Extruders % 
development, eloge co-opera - are designed for end products in all thermo- 

tion “with uaers, advanced plastic materials including Polystyrene, Polyethylene 
design, selected high quality and P,V.C. in plasticised or rigid form. 


materials... > 
These, coupled with. tony + Extrusion in sheet, tube, film or solid sections 


experience, ta. create * Engineered for consistent performance 
machinery un-~ Modern heating and cooling control 
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Telex: Sanada Calender Hamilton @71 662 
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